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VACCINATION AGAINST EXPERB-IENTAL 

jMENINGOCOCCUS aieningitis-" 

JOHN A. KOn^IER 
With the Assistance of Anna M . Rule 
From the Research TnslUute of Cutaneous Medicine, Philadelphia, Pa. 

During tlie past t^venty-five 3 ^ears various investigators*-® have 
attempted to determine the value of vaccination of human 
beings against epidemic meningococcus meningitis. Antibody 
studies and especially' agglutination tests, have generallj’' indi- 
cated the production of some humoral response and in some 
instances it has appeared that the immunization of large groups 
may have contributed to the hmitation of epidemics. The gen- 
eral results, however, have been indefinite and inconclusive, 
part of the difficulties encountered being due to the multiplicity 
of ty^pes of meningococci and particularly to the need of a test 
for susceptibility for aiding in the selection of indi’idduals for 
active immunization as the attack rate is low. 

According to Ferry, Norton and Steele®, Branham and Lillie*'’, 
Sickles** and Erestownikowa, Belkina, Dosser and Lasowsky*= 
\'irulent meningococci may produce a soluble or extracellular 
toxin in broth cultures under suitable technical conditions which 
Perry and Steele*® and Kuhns*^ have found will produce positive 
reactions upon intracutaneous injection in about 35 to 50 per cent 
of presumably susceptible human beings and especially'^ children. 
Furthermore, Ferry and Steele have reported that three to four 
subcutaneous injections of this toxin to 232 individuals of 12 to 
18 years of age ydelding positive skin reactions, resulted m the 
production of sufficient antitoxin to ydeld negative reactions in 
62.4 to 74.6 per cent when retested about two months after the 
last dose, while Kuhns reported 72 to 84 per cent negative reac- 

* Read before the American Society of Clinical Pathologists, Philadelphia, 
June 4, 1937. Received for publication June 6th, 1937. 
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tions among a group of 316 positive reactions when tested several 
months after subcutaneous injections of the toxin. 

Under the conditions it would appear that part at least of the 
virulence and pathogenicity of meningococci maj’- be due to a 
true extracellular toxin which, according to Ferr}' and Shormack^^ 
when injected intracisternally is capable of producing in labora- 
tory animals, and especiallj’- monkeys, sjunptoms in nature and 
severity approaching those following injections of live men- 
ingococci. But whether or not the presence in the blood of 
sufficient natural or acquired antitoxin to yield negative skin 
reactions is indicative of a state of effectual resistance to men- 
ingococcus infections, remains to be more definitely determined. 

If, however, this skin test is ultimately proven to be of value 
for detecting susceptibilit}’- to the meningococcus among human 
beings, great encouragement would be given efforts toward 
vaccination against meningitis and especially if it were found 
effective against experimental meningococcus meningitis of the 
lower animals. For these reasons we have thought it advisable 
to determine the value of vaccination against experimental 
meningitis of guinea pigs, rabbits and monkeys, since it does not 
appear tliat sufficientlj’’ extensive investigation of tliis phase of 
the subject has been hitherto reported. 

EXPBniJIEXTAL 

CuUurcs of Meningococci. Considcr.'ible difficulty was cxj>erienced in securing 
slrain-s capable of producing severe meningitis in guinea pigs, rabbits and espe- 
cially monkeys by intracisternal and intraspinal inoculation, since the plan 
of our studj' was to determine if vaccination was capable of not only producing 
agglutinins and complement fixing antibody, but of protecting these animals 
against experimental meningococcus meningitis by these routes of inoculation. 

After preliminary ■vinilcncc tests vith many different cultures, consisting of 
the intracisternal inoculation of jmung guinea pigs, rabbits and monkeys, wo 
decided to use a culture of Typo I (Gordon) meningococcus kindly furnished by 
Dr. N. S. Ferry, and one of Type III (Gordon) .secured in cultures of the blood 
and ccrebro.spinal fluid of a rapidh' fatal case of meningitis occurring in a child 
in Temple University Ilospit.al. These cultures were maintained on blood agar 
and while their virulence fluctuated we were .successful in maintaining sufficiently 
liigh ^'inilciice by fretjuent intracisternal inoculations of rabbits and guinea pigs. 

Guinea pigs (300-150 grams) inoculated intracistera.ally with 0,1.5 c.c. of 
suspension of 3G-iiour blood agar cultures in saline solution (0.3-0.4.5 c.c, jjer 
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kilogram) succumbed in 24 to 72 hours uith severe meningitis; about 73 per cent 
of rabbits (1200-2400 grams) inoculated intracistemally m'th 1 c.c. of the 
suspensions (0.23-0.0 c.c. per kilogram) succumbed to severe meningitis, but 
monkeys (2100-4200 grams) inoculated intraspinally with 2 c.c. (0.4-1. 0 c.c. 
per kilogram), while developing moderateh- severe meningitis, have alwa^'s 
recovered. This was true of both types so that in these e.xperiments the 
meningococci were most \*irulent for guinea pigs, slightly less so for rabbits and 
still less for adult monkey's. Furthennore, intraspinal inoculation of 4 monkeys 



Fig. 1. Section of upper end of spinal cord and meninges of rabbit suc- 
cumbing 72 hours after the intra cisternal injection of saline suspension of 36- 
hour blood agar culture of Type I meningococcus. Acute hyperemia and edema 
nith pohnnorphonuclear leukocj'tic infiltration. 

'with suspensions in sterile 6 to 10 per cent mucin in saline solution did not 
appear to appreciabl}' increase the \irulence of our strains. 

S 3 'mptoms of meningitis usuallj' began uithin four to eight hours after intra- 
cistemal inoculation and at the end of twentj-four hours cerebrospinal fluids 
obtained by cisternal puncture were cloudy, due to the presence of pohnnorpho- 
nuclear pus cells, uith increased protein and shoning numerous meningococci 
in direct smears and cultures. Sections of the brain, cord and meninges of 
guinea pi^ and rabbits succumbing in about 72 hours after inoculation revealed 
a true suppurative meningitis, most marked in the upper cord and at the base 
of the brain, characterized by h 5 'peremia with extensive pohnnorphonuclear 
infiltration (Fig. 1). t^Tiether or not the e.xperimental meningitis was produced 
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predominantly by the to.vins, and death the result of toxemia, we are not pre- 
pared to state as all of our experiments were conducted by intracisternal or 
intraspinal inoculation of suspensions of 3G-hour live cultures in saline solution, 
instead of with bouillon filtrates. 

Cultures of Types II and R' (Gordon) available to us were insufficiently 
virulent for thc-^^e animals by intracisternal inoculation and consequently were 
not employed. 

Preparation and Admimstralion of Vaccines. Each .strain was cultivated in 
hormone broth at 37®C. for five days, during which time pellicles were formed. 
The cultures were then well shaken, diluted with sterile saline to contain ap- 
pro.ximately 100,000.000 meningococci per c.c. and tricre.sol added to O.o ])er 
cent. I'lach su.spension was then incubated at 37°C. for twenty-four hours, 
cultured for sterility and kept at -1-G‘"C. 

By this method of preparation it is likely that some of the meningococci had 
undergone autoly.ds so that dilutions to 100,000,000 per c.c. were only apitroxi- 
matcly correct, but we ho|)ed that vaccine jireparcd in this manner would in- 
corporate autoly.«ed as well as whole chemically killed cocci along with any 
e.vtraccllular to.xins produced during the period of 5 days of incubation, which 
were jimbably converted into toxoid by the tricresol employed. 

Each vaccine was administered by subcutaneous injection to guinea i)igs, 
rabbits and monkeys in dose of appro.ximatcly 100,000,000 meningococci j)or 
kilogram of weight every o days for 3, 4 or o inoculations. 

The guinea pif^ varied in weight from 300 to 450 grams, the rabbits from 
I500 to 2400 grams and the monkc^'s {Macncus rhesus) from 2100 to 4700 grams. 

The do«c employed was purpo'-cfully large corresponding to ns much ns 
000,000.000 cocci per 00 kilograms of body weight, but we have thought that 
elTective vaccination would require the administration of relatively large 
doses and the work of Gates (0) has indicated that they are well borne by 
human beings. 

.\nimals have abo been immunimJ with a vaccine of equal parts of the two 
.‘•U'.fK’Usions of 3yj)f;.s I and III meningococci to determine the value of mixed 
vaccine in the production of antibody and induced resistance against intra- 
ci'-tenml .and infraspinal innculaticnis with virulent organisms. 

Agghdinaiion and Coinplciiif at Fixation Tests. The sera of all animals 
vere tc-ted for homologous agglutinins before immunization and again about 
four weeks after the last dose of vaccine. These tests wore conducted with 
unheated sera and sus|yn.sions of the meningococci in .saline .solution prci)arcd 
of 3t>-hour agar cultures corre.sijonding to barium-.sulphate standard Xf». 3 
^'approximately 2()fK) million jkt c.c.). The mi.xtures of 0.5 c.c, of varying 
dilutions of s(>rum and O..'! c.c. of bacterial .suspensions were incubated at o.'>''C. 
for 4 hours and jjlaced in the rcfrigorat#)r over night when the reading.s were 
ttinde. 

(VtUiplcment fixation tests were conductetl only with the sera of the motikey.s 

fi.re .and after immimir.ation since tht*se do not yir-ld the non-s[«‘cific reactions 
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SO commonly obseired with rabbit sera (16). The antigens were simple sus- 
pensions of 36-hour blood agar cultures in saline solution, heated at GO^C. for 
one hour and presented with 0.5 per cent tricresol. Each antigen was used 
in a dose corresponding to one-third of its anticomplementary unit and the tests 
conducted according to the technic of the Eolmer modification of the Wasser- 
mann, reaction (17) with varjing amounts of serum. 

Tests for Acquired- Resistance to Meningitis. About four weeks after the 
last dose of vaccine the guinea pigs, including controls, were inoculated intra- 
cistemallj^ with 0.15 c.c. of a suspension of 36-hour blood agar culture of 
homologous strain of meningococcus in saline solution corresponding to about 
1000 million per c.c. This dose produced fatal meningitis among all of the 
unvaccinated controls in 24 to 72 hours with both strains, Tj’pe III being 
somewhat more ^drulent than Tj'pe 1. 

The rabbits were also inoculated intracistemally with 1 c.c. of the same 
suspensions and produced severe meningitis among all imvaccinated controls 
resulting in a death rate of about 75 per cent in the case of both t 3 T)es. 

The monkeys were inoculated intraspinall}’- with 2 c.c, of the same suspen- 
sions according to the technic of Flesner (18). Both strains in the doses em- 
ployed were apparentlj' less ■vdrulent for these animals than for the guinea 
pigs and rabbits. Meningitis occurred among all of the unvaccinated controls 
but all of the animals finally recovered. 

RESULTS 

With Guinea Pigs. As shown in table 1, all of 8 guinea pigs 
given 3 to o subcutaneous injections of vaccine of I menin- 
gococcus showed the production of agglutinin, the amounts being 
somewhat higher in the case of those receiving 5 doses. Fol- 
lowing intracisternal inoculation with \drulent culture, all of 4 
imvaccinated controls developed severe symptoms and suc- 
cumbed in. 24 to 72 hours. Of the four given 5 doses of vaccine, 
2 recovered while of the four given 3 doses, one recovered. 

Less encom-aging results however, were observed with the 
eight animals given a vaccine of Tj^pe III meningococcus (table 2). 
All produced agglutinins but in general terms not to the same 
degree as produced by the Tj^pe I vaccine and all but one (re- 
ceived 5 doses), including 4 unvaccinated controls, succumbed 
in 24 to 48 hours after intracisternal inoculation. 

Six animals were given 5 doses of the mixed vaccine. Ail 

* All intracisternal and intraspinal inoculations were made xmder full ether 
anesthesia. 
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TABLE 1 


Results of Vaccinatiox of Guinea Pigs \fith Type I Meningococcus 


ANUfAl, 

! 

VACeiXE 

AGOLinTXAnoX i 
EEACnOKa i 

nEsm,Ts or ixnuciSTEnK.u. ixocnLAirONt 

Before 

TOccina- 

tion 

After 

vaccina- 

tion 

5F 

5 doses* 

-t 

1:40 

Severe sjmptoms; died 24 hours 

6F 

5 doses 


1:80 

Slight sjonptoms; recovered 

7F 

6 doses 

“ i 

1:160 

Slight symptoms; recovered 

SF 

5 doses 


1:40 

Severe symptoms; died 36 hours 

19F 

3 doses 

- i 

1:40 i 

Severe sjTnptoms; died 24 hours 

20F 

3 doses 

— 

1:10 1 

Severe symptoms; died 36 hours 

21F i 

3 doses 


1:80 

Severe symptoms; died 36 hours 

22F i 

3 doses 


1:20 i 

Slight symptoms; recovered 

Control 

0 

— 

0 

Severe sj'mptoms; died 36 hours 

Control 

i 0 

— 

0 

Severe symptoms; died 21 hours 

Control 

0 

1 - 

0 

Severe symptoms; died 24 hours 

Control 

i 0 

1 

i 0 

1 

Severe symptoms; died 72 hours 


* 100,000,000 per kilogram subcutaneously every 5 days, 
t No agglutination in final dilutions of 1:10. 

t With 0.15 c.c. of su.spension of 30-hour blood agar culture in saline solution. 


TABLE 2 


Results or Vaccination of Guinea Pigs with Type III Meningococcus 


xaiUAh 

XEMBEP. 

VAcaxE 

AQOLUTTXATIOK 

EEACrrONB 

nnsotTs or i.sTnacxsrEnNAt. isocuLATiost 

Before 

vaccina- 

tion 

After 

■vaccina- 

tion 

IW 

5 doses* 

-t 

1:40 

Severe symptoms; died 2-1 hours 

2VV 

5 doses 

— 

1:40 

Severe symptoms; died 48 hours 

3\V 

5 doses 

- 

1:40 

Severe symptoms; recovered 

4W 

5 dosc.s 

— 

1:80 

Severe symptoms; died 72 hours 

15W 

3 doses 

- 

1:40 

Severe .sjTnptoins; died 24 hours 

IGW 

3 doses 

— 

1:10 

Severe symptoms; died 48 hours 

17\y 

3 doses 

- 

1:10 

Severe sjTnptoms; died 24 hours 

18W 

3 doses 

— 

1:20 

Severe sj’mptoms; died 21 hours 

Control 

0 

- 

0 

Severe symptoms; died 24 hours 

Control 

0 

— 

0 

Severe sj’mptoms; died 21 hours 

Control 

0 

— 

0 

Severe symptoms; died 24 hours 

Control 

0 



Severe BjTnptom.s; died 24 hours 


* 100,00*1,000 per kilogram Fubcutancously every 5 days, 
t No agglutination in final dilutions of 1:10. 

{ With 0.15 c.c. of susi!en.si(jn of 3G-hour blood agar culture in s.aline solution. 
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produced some agglutmins but of 3 inoculated intracisternally 
with T 5 T)e I, One recovered while all 3 inoculated with Tj^e III 
succumbed (table 3). 

Six additional animals given 3 doses of the mixed vaccine 
produced some agglutinins but all succumbed in 24 to 72 hours 
when inoculated intracisternally. 


TABLE 3 

ResuI/Ts of Vaccinatiox of GmxEA Pigs with a I^Iixed Vaccixe of Equal 
PaETS of TtPES I AXD III AIen'ixgococcus 


1 

. ATOMAI. 1 

KTTSttBEE 

! 

1 

i 

i 

VACCUti: ! 

i 

A G GLITTDt ATIO N 
REACTI0K5 

EEStTLTS OF l>,TH,lCI5TEnN'AI, TN’OCrDIATIOXt 

Before 
Tsccina- 
tioa j 

After 1 
vaccina- | 
tioa 

With Tj-pe I 

WithTi-pera 

9M 

5 doses* 

-t i 

1:80 


Died 24 hours 

lOM 

5 doses 

— 

1:40 


Died 36 hours 

IIM . 

5 doses 

— i 

1:40 


Died 24 hours 

12M 

! 5 doses 

— 

1:20 

Died 24 hours 


131^1 

5 doses 

— 

1:80 

Recovered 


mi 

5 doses 

— 

1:40 

Died 48 hours 


23M 

3 doses 

— 

1:40 


I Died 24 hours 

mi 

3 doses j 

— 

1:40 


Died 24 hours 

2oM 

3 doses 

— 

1:20 


' Died 24 hours 

26M 

3 doses 

— 

1:40 

Died 72 hours 


. 27^1 

3 doses 

— 

1:10 

Died 24 hours 


28M: 

3 doses 

— 

1:80 

Died 24 hours 

1 

Control 

0 

— 

0 


Died 24 hours 

Control 

0 

— 

0 


Died 24 hours 

Control 

0 

— 

0 

1 Died 24 hours 


Control 

0 

— 

0 

j Died 36 hours 



* 100,000,000 per kilogram subcutaneously of equal parts of Types I and III 
meningococcus every 5 days. 

t No agglutination in final dilutions of 1:10 with an antigen of equal parts of 
Types I and III meningococci. 

t With 0.15 c.c. of heavy suspension of 37-hour blood agar culture in saline 
solution. 

As young guinea pigs are particularly susceptible to the menin- 
gococcus, probably more encouraging results would have been 
observed by inoculating intracisternally with smaller amounts of 
culture, but we wished to employ a dose fatal for aU unvaccinated 
controls. In general tenns, the results have indicated however, 
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that it is possible to actively immunize these veiy susceptible 
animals and especiallj^ against Type I meningococcus. 

With Rahhiis. As shovni in table 4, ail of eight animals 
immunized with the Tj^ie I vaccine showed agglutinin for the 
homologous strain, the four recei-vdng five doses somewhat more 
than the fom* given three doses (table 4). 

Of four unvaccinated controls inoculated intracisternally vdth 
1 c.c. of suspension of living organisms, three succumbed in 24 


TABLE 4 

Results or Vaccinatio.v of Rabbits -nTni Ttpe I Mesisgococcvs 


BAunrr 

XtTMDEn 

VACCINK 

AOGtTmJfATlON* 

BEACnOKS 

ncsm.'ra op ijmiACtsTEmfAi. i.vocui..vnoKl 

Before 

vneeina- 

tion 

After 

vaccina- 

tion 

sr 

5 doses* 

-t 

1:40 

Severe symptoms; recovered 

GF 

5 doses 

— 

1:80 

Slight symptoms; recovered 

7F 

5 doses 

— 

1:40 

Severe simiptoms; died 48 hours 

8P 

6 doses 

- 

1:100 

Slight sjTiiptoms; recovered 

lOP 1 

3 doses 

— 

1:40 

Severe sjTuptoms; died 48 hours 

20F 

3 dosc.s 

- 

1:80 

Severe symptoms; recovered 

21F 1 

3 doses 1 

~ 

1:40 

Severe sjTnptoms; recovered 

22F 

3 dose.s 

— 

1:10 

Severe symptoms; died 72 hours 

Control I 

0 1 

- 

0 

Severe symptoms; died 24 hours 

Control i 

0 1 

— 

0 

Severe symptoms; died 24 hours 

Control 

0 i 

- 

0 

Severe symptoms; recovered 

Control 

0 ; 

— 

0 

Severe symptoms; died 48 hours 


* 100,000,000 per kilogram subcutancouslj' every 6 daj’S. 
t Xo agglutination in final dilution of 1:10. 

I With 1 c.c. of suspension of 3G-hoiir blood agar culture in saline solution. 


to 48 hours while the remaining animal finallj'' recovered after 
developing severe symptoms of meningitis. 

Of four receiving five doses of the vaccine, three survived 
intracisternal inoculation and of four given three doses two 
survived. 

All of the eight animals given the Type III vaccine developed 
varjdng amounts of agglutinin (table o). Of four un vaccinated 
controls inoculated intracisternally, three succumbed in 24 to 48 
hours while one recovered after developing severe .s^nnpfoms. 
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Of the four given five doses of vaecine, three recovered after 
developing slight sjnnptoms of meningitis while none of the four 
given three doses sundved. 

As shown in table 6, aU twelve animals given three to five 
doses of the mixed vaccine of Tj-pes I and III developed varying 
amounts of agglutinins. 

Of six inoculated intracisternally with T3pe I meningococcus, 
five recovered after developing sjunptoms- of meningitis, but 
none of the six moeulated with Tjpe III survived. 


TABLE 5 

Results of Vaccinatiox of Rabbits with Type III Menixgococcus 


' KABBIT 1 

KtrMBER ] 

1 

j 

VACCIKE i 

1 

i 

AGGI/Tm^'A■^0^“ 

BEACnON 

RESULTS or IKTiJACISTEIlS.41, rXOCTO-ATlONt 

Before 
vaccina- ; 
tion 

After 

vaccina- 

tion 

' IW 

5 doses* i 

— f 

1:10 

Slight symptoms; recovered 

2W i 

5 doses 1 

— 

1:160 

Very slight sjTnptoms; recovered 

3W i 

5 doses 1 

— 

1:80 

Severe sjTnptoms; died 6th day 

4W j 

5 doses i 

— 

1:20 

Slight symptoms; recovered 

15W 

3 doses i 

— 

1:80 

' Severe s^miptoms; died 48 hours 

16W 

3 doses j 

— 

1:40 

Severe symptoms; died 72 hours 

17W 

3 doses j 

1 _ 

1:20 

' Severe sjTnptoms; died 48 hours 

ISW 

3 doses 

— 

1:40 

Severe sjnnptoms; died 48 hours 

Control 

0 

— 

^ 0 

Severe sjTnptoms; died 36 hours 

Control 

0 

! — 

0 

Severe sjTnptoms; died 24 hours 

Control 1 

1 0 

— 

0 

Severe symptoms; recovered 

Control j 

! 0 

— 

0 

Severe sjmptoms; died 24 hours 


* 100,000,000 per kilograai subcutaneously every 5 days, 
t No agglutination in final dilutions of 1:10. 

t With 1 c.c, of suspension of 36-hour blood agar culture in saline solution. 


It will be noted, therefore, that the results observed with 
rabbits have been better than with guinea pigs, probably due in 
part at least to the fact that both t3pes upon intracisternal 
inoculation were less purulent in the amounts given since two out 
of twelve imvaccinated controls recovered. 

With Monkeys. As pre\dousIy stated, neither strain in dose 
of 2 c.c. of suspension by intraspinal injection produced fatal 
meningitis in our control monke3^s, although both produced 
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moderate signs and symptoms of meningitis, starting in about 
six hours after inoculation, reaching the maximum in about 24 
hours with cloud}’ spinal fluids showing numerous meningococci 
in direct smears and cultures, but finally resulting in recovery. 
These symptoms were manifested by the fact that the animals 
sat on the floors of the cages with their heads dovm, or lying on 


TABLE 6 

Results of Vaccikatiox of Rabbits iniH a Mixed Vaccine op Equal Parts 
OF Types I and III Meningococcus 


it.wTiiT ftzntuzn 

VACCIKE 

AaGLtrriNATioK j 
Iu:Ac^o^^i i 

1 

M9CLT9 OF INTnACtSTEn.V.il, INOCnL-ATIONt 

Before 

vaccinn- 

tion 

! After 
vaccina- 
tion 

i 

With Tj*po I 1 

With Type W 

DM 

5 doses* 

-t 

1:160 


Died 48 hours 

lOM 

5 doses 


1:160 

1 

Died 48 hours 

IIM 

5 doses 

— 

1:40 


Died 6 days 

12M 

5 doses 

— 

1:40 

Recovered 


13M 

5 doses 

— 

1:160 

Recovered 


MM 

5 doses 

— 

1:20 

Recovered 


23M 

3 doses 

— 

1:20 


Died 24 hours 

24M 

3 doses 

— 

1:160 


Died 48 hours 

25M 

3 doses 

— 

1:80 


Died 24 hours 

26M i 

3 doses 

— 

1:40 

Died 5 days 


27M 1 

3 doses 

— 

1:20 

Recovered 


2SM 

3 doses 

— 

1:40 

Recovered 


Control 

0 

— 

0 


Died 21 hours 

Control 

0 

— 

0 i 


Died 36 hours 

Control 

0 

— 

0 ' 

Died 24 hours 


Control 

0 

— 

0 

Died 72 hours 



* 100,000,000 per kilogram subcutaneously of equal parts of Tj-pcs I and III 
meningococcus every 5 days. 

t No agglutination in final dilutions of 1:10 with an antigen pf equal parts of 
Types I and III meningococci. 

t With 1 c.c. of 6uspen.«ion of t'JG-liour blood agar culture in saline solution. 

their sides, moving slowly and very reluctantly upon being 
disturbed, refusing to climb to perches, refusing to cat, slightly 
spastic in both arms and legs upon examination, etc. 

However, the failure of the intraspinal inoculation.'? to produce 
fatal infections has made the interpretation of the effects of 
vaccination of tliese animals more difficult than experienced 
with guinea pigs and rabbits. 
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As sIio'RTi in Tables 7 , 8 and 9, the subcutaneous injection of 
4 or 5 doses of both vaccines resulted in the production of agglu- 


TABLE 7 

ReSCLTS of VACCIKATIOIf OF MOXKETS 'WITH TtpE I MeN'INGOCOCCUS 


NTOurP- j 

^•EIGirr ; 

[ i 

XACcvrr. ' 

AGGLtmXATlON 

COMPLEMEN'r 

FIXATION' 

nEstrt/TS or intraspinaI/ 

IN'OCtriiATXON' WITH TTPE 1* 

i 

3 i 

2,700 

i 

5 dosest 1 

1:40 

4 4 3 1 

No sjTnptoms 

4 

4,700 

5 doses j 

1:10 

3 2 1 

Hind legs; recovered 

7 

3,200 1 

5 doses 

1:20 

4 1 

No S 3 'mptoms 

9 

2,800 i 

4 doses 

1:40 

4 4 3 

No sj'mptoms 

10 1 

3,000 i 

4 doses 

1:30 

4 2 2 1- 

No S 3 ’’mptoms 

Control 

2,700 

0 

Ncg. 1:10 

2 I 

Moderate symptoms; 

Control 

3,000 

0 

Neg. 1:10 

1 

i recovered 

1 Moderate S 3 TOptoms; 





I 

recovered 


* WitH 2 c.c. suspension of 36-hour blood agar culture in saline solution. 

1 100,000,000 per kilogram subcutaneously every 5 days. 
t Conducted with following amounts of serum; 0.05, 0.025, 0.0125, 0.006 and 
0.003 C.C.; 4 = f,'3 = -f-f-f-, etc. 


TABLE 8 

REStTETS OF VaCCI-V.ITIO.V OF 2\IO.VKETS WITH Ttpb III MeXINGOCOCCOS 


NTMBEE ^ 

j 

wzionT ! 

i 

TACaNE 

AOGLmN'A'nON’ 

COirPtEiTENT i 
FIXATION' 

1 

nZSCLTS OF I.vrBASPrN'AI 
IN'OCULATION' WITH TTPB III* 


1 

ffme, j 

! 


1 

i 


1 

4,500 

5 doses t 

1:20 

4 4 4 1 1 

No S 3 'mptoras 

2 

4,000 

5 doses 

1:10 

4 2 

No s 3 'mptoms 

3 

2,700 

5 doses 

1:20 

3 1 

Hind legs; recovered 

' ^ 7 ■ 

3,600 

4 doses 

1:40 

4 4 4 4- 

Hind legs; recovered 

8 . j 

2,100 

4 doses 

1:40 

4 4 4 4- 

No symptoms 

Control j 

1 

3,000 

0 

Neg. 1:10 

2 1 

Moderate symptoms; 
recovered 

Control 1 

1 

! 

3,400 

0 

Neg. 1:10 

1 

Moderate s 3 Tnptoms; 
recovered 


* With 2 c.c. suspension of 36-hour blood agar culture in saline solution. 

1 100,000,000 per kilogram subcutaneously every 5 days, 
i Conducted with following amounts of serum: 0.05, 0.025, 0.0125, 0.06 and 
0.003 c.c.j 4= ;3 = , etc. 

tinins and complement fixing antibodies, but the amounts of 
agglutinins produced were in most instances less than observed 
in the guinea pigs and rabbits. 















12 


J. A. KOLMER AND A. M. RULE 


If, liowe-^'cr, it is permissible to dra^\' deductions on the basis 
of the severitj' of signs and sjonptoms among the vaccinated 
animals as compared rrith the unvaccinated controls, it would 
appear that the administration of 4 and 5 doses of the vaccine 
of Tj’pe I (table 7) and TjTpe III (table 8) as well as of a mixture 
of these two vaccines (table 9), had some immunizing effect 
since, of the 13 vaccinated animals, 10 remained perfectly well 
following recover}’’ from the anesthetic, while 3 showed some 
weakness and spasticity of the hind legs. Since all of these 


TABLE 9 

REStriiTS OF Vaccixatiox of Monkeys with a Mixed Vaccine or Tyfes I and 

III Meningococcus 


jariinEn 


VACCT-NU 

AOGLirnKA* 

iifl 

[nE5Tn.TS or INTBASPINAl. INOCOLATION't 

1 

TION' 


With Tj-po I 

With Type IH 

c 

i gms, 

\ 2,800 

5 dosest 

1:30 

1 4 4 2-§ 

No sj'mptoms 


11 

3,800 

4 doses 

1:20 

4 4 3 1- 

' 

Nos3’’mptomB 

12 

4,000 

4 doses 

1:40 

4 4 4 1- 


Nos 3 'raptoms 

Control 

3,200 

0 i 

Ncg. 1:10 

2 

Marked symp- 


i 

j 

Control 

2,800 

i 

0 

1 

1 

Ncg. l:10 

2 1 

toms; re- 
covered 

Marked s 3 Tnp- 

i 

i 


1 

1 

! 




toms; re- 
covered 


* Witli homologous stmins. 

t With 2 c.c. of suspension of 30-liour blootl agar culture in saline solution. 

1 100,000,000 per kilogram subcutaneously of equal parts of Type.s I and III 
meningococcus every 5 dn 3 'S. 

§ Conducted with following amounts of .«erum: 0.05, 0.025, 0.0125, 0.006 and 
0.003 c.c. ; 4 = d'+d — I'jO >= d — i — h, etc. 

animals continued to eat and appeared othenvise well, as well as 
.‘^bowing perfectly clear .^ipinal fiuid.s 24 hours after intraspinal 
inoculation, it was a question whether or not the involvement 
of the hind legs was actually due to mcningiti.s or the result of 
trauma incident to the intraspinal inoculations. All of the six 
unvaccinated controls showed moderate .s3'raptom3 of meningitis 
about 24 hour.'i after inoculation, with cloudy spinal fluids. At 
the end of 72 hours, liowever, the fluids had become perfectly 
clear with di-^iappearancc of all sjmiptoms and complete recovery. 
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DISCUSSION 

As slio'^vn in table 10, the general results of this investigation 
have indicated that some degree of immunity against ^drulent 
meningococci maj’’ be engendered among guinea pigs, rabbits 
and monkeys by active immunization and lends encouragement 
to further efforts toward the vaccination of human beings against 
meningococcus meningitis. Certainly the kind of vaccine and 
doses administered have resulted in the production of agglutinins 
and complement-fixing antibody (monke 3 "s) and while the per- 
centage of immunized guinea pigs and rabbits surviving intra- 


TABLE 10 


SciiMART OF Results of Vaccination- Against Experimental Meningococcus 

]Meningitis 


AN'IiSAl. 


Guinea pigs 


Rabbits 


2\Ionkeys 


KtTKBEK TACCI- 
jiATZiy 

6tmvTvT?ro 

IKOCTJLATIOK 

PERCSSTAGE 

srrBVinxo or 
REMAINTNO 
WEIili 



per cent 

28 

5 

18 

12 controls 

None 

0 

28 

13 

46.4 

12 controls 

2 

16.6 

13 

Three symptoms; 
all survived 

77 

6 controls 

All sjTnptoms; all 
sur\aved 

0 


CLsternal inoculations of \di’ulent organisms has been small, yet 
this test for acquired immunity is admittedly severe. While 
our animals were tested for acquired immunity, about four weeks 
after the last dose of vaccine, it may be that a longer interval 
may have shown a higher degree of immunity, as indicated by 
the results of skin tests by Kuhns among men following vaccina- 
tion with meningococcus broth filtrates. 

Since the attack rate of meningococcus meningitis is usually 
low, mass immunization has received but little encouragement 
and certainly the evidence in favor of such vaccination as a pro- 
tective measure is by no means conclusive at the present time. 
But if positive intracutaneous reactions to exotoxin or whole 
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broth culture sterilized with merthiolate or other chemical agents 
(Ferry and Steele; Kuhns) are ultimately proven a reliable index 
of susceptibilitj’- to infection along with the converse, that nega- 
tive skin reactions due to natural immunity and vaccination are 
indicative of effectual resistance, encouragement would be given 
to the vaccination of susceptible individuals. Using a mixture 
of the filtrates of broth cultures of Types I and III sterilized with 
1:10000 merthiolate as a vaccine, Kuhns has observed that 80 
men gi^ung positive skin reactions before the administration of 
four doses of vaccine, 6.9 per cent gave negative skin reactions 
when tested six weeks after the last dose and when 41 were re- 
tested four months later, 72 per cent gave negative reactions. 
Skin tests conducted with whole broth cultures sterilized with 
merthiolate gave more pronounced reactions than tests with 
filtrates (exotoxins) alone and, in our opinion, it is likely that 
vaccines incorporating the exotoxins as weU as the chemically 
killed cocci themselves, such as used in this investigation, will 
prove more effective than exotoxins alone since it is hardly likely 
that natural and acquired immunit}’’ to the meningococcus ate 
purely antitoxic in nature. This, however, awaits the results of 
further investigation. While we have not included in this study 
the vaccination of the lower animals with broth filtrates alone, 
it is likely that these are capable of engendering some degree of 
effective resistance as indicated by the report of Ferry^®, who 
observed that of six monkeys inoculated intracisternally, two to 
three months previously with toxin or toxin-antitoxin mixtm'es, 
four survived intraspinal inoculation with a known fatal dose of 
living meningococci. 


SUMMARY 

Guinea pigs, rabbits and monkeys have been immunized by 
the subcutaneous injection of 3 to 5 doses at weekly intervals of 
vaccines of Types I and III meningococci cultivated in hormone 
broth for five days and sterilized with tricresol. 

All have shown the production of varjdng amounts of agglu- 
tinin. The sera of immunized monkeys also showed the presence 
of complement fixing antibody. 
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Four weeks after the last doses of the vaccines the guinea pigs 
and rabbits were tested for acquired resistance by the intra- 
cistemal inoculation of li-^dng virulent meningococci. The 
monkeys were tested by the intraspinal inoculation of the 
organisms. 

All, or 100 per cent, of 12 unvaccinated control guinea pigs 
succumbed to severe meningitis in 24 to 72 hours. Of 28 vac- 
cinated animals 5. or 18 per cent, recovered. 

Of 12 imvaccinated control rabbits 10, or 83.4 per cent, suc- 
cumbed. Of 28 immuni 2 ed animals 15, or 53.6 per cent, 
succumbed and 13, or 46.4 per cent, recovered. 

All of 6 unvaccinated control monkeys showed moderately 
severe symptoms of meningitis, but recovered. Of 13 immunized 
animals, 3 probably showed symptoms of meningitis with 
recovery, wliile the remaining 10, or 77 per cent, remained 
entirely well. 

These results are believed to lend encouragement to efforts 
for the vaccination of human beings against meningococcus 
meningitis and especially if skin or other tests are found reliable 
for the detection of susceptible indhdduals. 
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STREPTOCOCCAL ^^ACCINES IN THE PREVENTION AND 
TREATAIENT OF RESPIRATORY INFECTIONS 

A Clinical and Experimental Study* 

EDWARD C. ROSENOW akd FORDYCE R. HEILMAN 
Division of Experimental Bacteriology, The Mayo Foundation, Rochester, Minnesota 

Since immunitj’ following epidemic respiratory infections, in- 
cluding influenza, is of short duration, any preventive agent or 
vaccine must be harmless, generally and repeatedly applicable, 
and readily obtainable in large amounts. It is becoming increas- 
ingly apparent that whatever the causative role of the viruses 
of the common cold and influenza may be, the cultivable organ- 
isms, chiefly streptococci or pneumococci, are the main cause 
of the S 3 Tnptoms, lesions and deaths. It has been conclusively 
shown that immunity of short duration can be produced in 
humans and animals with vaccines prepared from heat-killed 
streptococci and pneumococci^-”'®. A diminished incidence of 
influenza and its complications was produced with a vaccine 
containing freshlj' isolated strains of streptococci and pneumo- 
cocci on a nation-wide scale during the pandemic of influenza 
of 1918-1920, when the streptococcus generally present had 
pandemic characteristics® -b Objectionable local and oonstitu- 
tional reactions sometimes occurred following the injection of 
the vaccine. In a later stud^’’, made in more normal times®, 
preventive and curative results were again obtained. The vac- 
cine used in the second studj'' was prepared, not directly from 
cultures as in the pre\dous study, but from streptococci preserved 
in dense suspension of glycerin (2 parts) and 25 per cent physi- 
ologic saline solution (1 part). It was found that heat-killed 
vaccines prepared from dilutions of the dense suspensions were 
much less toxic and more highly antigenic than those prepared 

* Read before the American Society of Clinical Pathologists, Philadelphia, 
June 2 to 5, 1937. Received for publication June 5th, 1937. 

17 



18 


SI. C. ROSENOW AND E. R. HEILMAN 


directly from cultures and caused a more rapid, and more favor- 
able, response in human beings and mice. 

It was found also that the distribution curves of cataphoretic 
velocity of the streptococci at hand in epidemics of the common 
cold and of influenza, while very different, were characteristic 
in widely separated outbreaks, both as to time and place. By 
means of cataphoresis and experiments in mice it was found that 
serologic immunity and protection occurred cross-wise following 
injection of streptococci obtained in cases of colds and of influ- 
enza, respectively, and that vaccines prepared with strepto- 
cocci obtained in cases of influenza had wider protective effects. 

On the basis of these flndings large amounts of the respective 
freshly isolated streptococci were placed in the glycerin-salt 
solution menstruum in the hope that suitable preventive and 
curative vaccines might be thus available in advance of, or 
abreast with, subsequent outbreaks of epidemic respiratory 
infections. 

Through the kind cooperation of physicians in various parts 
of the United States and Canada, and of physicians of The 
Mayo Clinic and of The Mayo Foundation, we were able to make 
a further study of this inherently difficult and important prob- 
lem. New methods for producing and determining immunity 
in animals, and for determining characteristic virulence of the 
streptococci obtained in cases of colds and influenza have been 
discovered. It is the purpose of this paper to report on these 
further studies. 


METHODS 

The streptococci incorporated in the vaccines used in this study were iso- 
lated from the nasopharynx or sputum in cases of the common cold and influ- 
enza, respectively. The primary isolations were made in dextrose-brain broth. 
If the cataphoretic velocity was typical, or if the strain caused hemorrhagic 
edema of the lungs or bronchopneumonia in rabbits following intracerebral 
inoculation, and if platings revealed a pure culture of the streptococci, subcul- 
tures were made in dextrose-brain broth in rapid succession three to five times. 
Large volumes of previously warmed, 0.2 per cent dextrose broth were then 
inoculated. Each bottle containing 3,500 c.c. received the entire young cul- 
ture in one tube of dextrose-brain broth, or approximately 20 c.c. As soon as 
abundant growth had occurred the organisms were harvested in a continuous 
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feed centriiTige and the putty-like mass susiiended in glycerin (2 parts) and 
25 per cent solution oi sodium, chloride (1 part). Glass beads were added 
and the mixture emulsified b}’’ shaking in a shaking machine. The vaccines 
were made as needed, preferably not before one year after preseni'ation, by di- 
luting the dense suspension with sodium chloride solution to about the density 
of a broth culture (2,000,000,000 organisms per cubic centimeter) and heating 
to 75°C. for one hour. Phenol to make 0.2 per cent was added as a preservative. 

, For several years the “cold'’ streptococcal vaccine was given for prophylaxis 
in autumn as colds began to appear, and then once a month up to JanuaT 3 % 
The “influenza” streptococcal vaccine was then given for the remainder of the 
winter and in the spring. For several years we observed that influenzal types 
of respiratory infections began increasingly earlier in the autumn. This was 
particularly true last year. Hence, during the past 3 *ear (1936) a mixture of 
equal parts of the two tj'pes of vaccine was mostly used throughout the preva- 
lence of respiratory* infections. Routinely, 0.3, 0.5 and 1.0 c,c. were given sub- 
cutaneously a week apart, and then i.O c.c. once every three or four weeks. It 
was advised that the dosage be reduced in case of rmtoward reaction. Those 
who took the prophylactic injections were ad^used to return immediately for 
treatment should symptoms of a cold or of influenza develop. For treatment, 
the initial dosages, or smaller amounts at intervals of forty-eight hours, depend- 
ing on results obtained, were recommended. 

Impressed by* the work of Ross-’ ’ and Powell, and Rockwell and van Kirlri 
on the r^ults from vaccination by mouth, we prepared a vaccine for this pur- 
I>05e by adding one part of a saline suspension, of suitable density, of the heat- 
killed streptococci (to which phenol was added to make 0.2 per cent) from the 
dense suspension in glj'cerin-salt solution, to four parts of a concentrated solu- 
tion of dextrose, maltose, dextrins and saccharose in the form of Elaro ^Tup, 
the final concentration being 20,000,000,000 organisms per cubic centimeter. 
This vaccine is flavored with oil of peppermint and colored pink with a harmless 
dym. Vaccines prepared by* this method have a number of advantages. Dosage 
can readily be changed for particular needs. Owing to the high concentration 
of hygroscopic sugars the bacteria are dehydrated, contaminants cannot grow 
because of the absence of free water, and hence refrigeration is not necessary*. 
The organisms should retain their specific antigenicity indefinitely. We have 
been using this vacdne for the prevention of respiratory* infections and in treat- 
ment with seemingly* striking results. Five drops are taken directly on the 
tongue or are allowed to trickle into the pharynx through the nostrils while 
the head is held in a retracted position, or the vaccine may be taken in water, 
preferably* a half to one hour before breakfast. For prophylaas the dosage is 
increased by five drops daily*, up to twenty drops; then twenty drops are to be 
taken once or twice weekly, pro\*ided no tmtoward ^mptoms develop. Similar 
dosages are used for treatment. The results from its use in human beings are 
not included in the tables. 
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CLINICAL EESULTS 

The results in prophylaxis obtained by us and by physicians to 
whom the vaccine was sent for study are summarized in table 1. 
The persons vaccinated were chiefly those who were, for one 
reason or another, abnormally susceptible to recurring respira- 
tory infections. It will be noted that in the great majority of 
the different groups representative of different climatic condi- 
tions, the incidence of colds and of influenza was greatly reduced. 
A lesser number were shghtly benefited and very few were not 
benefited. The results obtained for vaccinated and unvaccinated 


TABLE 1 

Results from Pbophtlactic Use of "Cold and Influenza" 
Streptococcal Vaccines 


GROTTPS 

PRBSOKS 

VACCr- 

KATBD 

INCIDENCE OF 

Colds 

lufluooza 

Reduced 

'd 

O 

O 

9 

*0 

o 

fa 

*a 

O 

2: 

•9 

0 

1 
fa 

§ 

Reduced 

Not reduced 

Increased 

Markedly 

Slightly 

Per cent 

>> 

O 

1 

Slightly 

Per cent 

Rochester, Minnesota 

57 

32 


91 

5 

0 

28 


93 

4 

0 

Atlantic states 

610 

383 

134 

92 

40 

5 



95 

5 

1 

Southern states 

671 

432 


95 

29 

0 

143 

51 

85 

35 


Central states 

4,145 



93 

261 


1,153 

167 

94 

85 

1 

Western states 

1,410 

731 


86 

184 


153 

37 

83 

36 

1 

Total 

6,893 

4,667 

1,298 

91 

519 

35 

1,577 

291 

i 


3 


persons Ihdng under comparable conditions and with undue 
exposure, are summarized in table 2. The three groups of 
nurses were from widely separated hospitals. There were eleven 
separate camps of the Civilian Conservation Corps, all in Minne- 
sota, in each of which some of the men were vaccinated and some 
were not. Changes in the population among the vaccinated and 
unvaccinated were about the same and hence the figures are 
fairly comparable. In three other camps all men had been 
vaccinated, and in ten additional camps, also in Minnesota, none 
W'as vaccinated. It will be seen that the incidence of colds or 
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influenza was consistently from a third to a half as great among 
the vaccinated as among the unvaccinated. In each of the four- 
teen sub-groups, comprising the two first groups in the table, 
of which some were and some were not vaccinated, the vacci- 


TABLE 2 

Hesults in Vaccinated and Ukvaccinated Persons Living under 

Comparable Conditions 





iKCiDExcE or CASES of: 

GBOUPS 

IfUKBER 

OF 

GROtn*3 1 

1 

mJSIBER 

OF 

prasoxs 

! 

i 

Colds or influenza 

Pneumonia 


Number 

Per 1 
cent 1 

1 

Number 

Pa: 

cent 

Nurses: 

Vaccinated 

■ 

1 

87 

22 i 

i 

25 

0 

0 

Unv'acciiiated 


107 

1 

44 

41 

0 

0 

Registrants, CCC camps: 
Vaccinated 

1 

644 

75 

12 

i 

j 

1 

0.15 

Unvaccinated 

1,440 

596 

4S8 

34 

3 

0.21 

Registrants, CCC camps: 
Vaccinated 

■ 

88 

15 

^ 0 

0 

Unvaccinated 

10 

1,465 

420 

29 

3 

t 0.20 




TABLE 3 

Results from Use of “Cold and Influenza” Streptococcal Vaccines 

IN Treatment 


i 

diseases 1 

] 

pa- 

tients 

TEEATED 

] 

Mark- 

edly 

9EKEnTEI 

Slightly 

1 

) 

i 

1 

Per cent j 

h'OT BEK- 
EFTTED i 

! 

MADE 

WOBSE 

Colds 

3,083 

1,924 

746 

87 

344 

69 

Influenza 

1,412 

1,006 

275 

91 

127 

4 

PnRmnnnin - . 

131 

95 

25 

91 

11 

0 

Chronic bronchitis ; 

272 

189 

55 

90 

28 1 

0 

Chronic sinusitis 1 

526 

1 

342 

130 

90 

53 j 

1 


nated fared better as regards incidence, severity and duration 
. of respiratory infections than did the unvaccinated controls. 

In table 3 are given the results from the use of the vaccine in 
treatment. From each of the climatic groups good effects were 
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reported in a high percentage of cases of both acute and chronic 
respnatory infections. The incidence of so-called complications 
among 6,712 persons adequately vaccinated was as follows: 
sinusitis, twenty-one; otitis media, seven; mastoiditis, none; 
pneumonia, two; empyema, none; encephalitis, none; deaths 
from pneumonia, none. This incidence was clearly much lower 
than that of an estimated equal number of unvaccinated persons 
living in the same communities, but the figures pertaining to the 
latter groups were too indefinite to peraiit making close compari- 
sons. The vaccine was used by some in the treatment of sys- 
temic diseases which commonly follow acute respiratory infec- 
tions. Favorable results were reported in twenty-four cases of 
bronchial asthma, in several cases of multiple sclerosis and of 
chronic encephalitis, and in a number of cases each of acute 
otitis media, mastoiditis and sinusitis. Nearly all of the 214 
physicians who reported by questionnaire had favorable results, 
and all but four of the sixty-five who reported by letter were 
favorably impressed with the results from the use of the vaccine, 
either as a prophylactic or therapeutic measure, or both. 

niMIJNIZATION OF MICE AND EATS 

Tlie “cold and influenza” streptococcal vaccines used for human beings were 
emploj^ed in dilutions of 1 to 10 for the immuni zation of mice. Increasing doses 
of from 0.1 to 1.0 c.c. of tlie saline vaccine were injected subcutaneously on al- 
ternate days for ten days. The oral “cold and influenza” streptococcal vaccine, 
also diluted 1 to 10, was used to immunize mice and rats by nasal aspiration, by 
dropping it into the nose and introducing it into the stomach (2 c.c.) through a 
ureteral catheter during ether anesthesia (table 4) on alternate days for ten 
daj's, and by supplying it and a similarly prepared Tj-pe I pneumococcus vac- 
cine instead of water for drinking (table 5). It was estimated that each mouse 
drank approximately 7.5 c.c. and each rat approximately 20 c.c., of the diluted 
vaccine per da}'. Immunization was continued for seven to ten days before 
test inoculations and thereafter. 

During a study of the recent epidemic of influenza a new method was found 
for testing pneumotropic virulence of the streptococci isolated. This consisted 
simply of having mice and rats, while under ether anesthesia, aspirate cultures 
of fresMy isolated strains of streptococci into the lungs by immersing their noses 
in the culture. TVe have used this method, which simulates the route by which 
respirator}' infections are considered to occur under natural conditions, to com- 
pare the resistance of vaccinated and unvaccinated mice and rats. 
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Eight different strains of streptococci isolated from the nasopharynx, blood, 
sputum or lungs of patients who had influenza in the 1937 epidemic, and one 
strain of Type I pneumococcus, were used in the different experiments sum- 
marized in tables 4 and 5. Thej'' had been subcultured in rapid succession from 
four to sixteen times in dextrose-brain broth or lung-mash medium and had been 
passed through one to four animals, then preserved without transfer for from 
a half month to three months in chick-mash or lung-mash mediums laj'ered 
with oiL They had lost much of the high Tirulence they posseted on isolation 
but had retained pneumotropic ■vurulence suitable for these comparative tests. 
The lesions of the lungs of the animals that died following aspiration of strepto- 


TABLE 4 

liOItrXIZATIOX OF ^IlCE AgAIXST SxEEPTOCOCCr FHOil IXFLXTEXZA 


incEiHinnnzED vtitb: 

. 

. 

irrTEOD or nJinnazArroK 

KTTH- 

BEE or: 

® C 

c ® 

< » 
ht Z ca 

•S e D 

cu 

PERCENTAGE XKCt- 
DEXCE OF ISOIATIOX 
or STREPTOCOCCI 
FROii; 

<£• ^ 

y. S 

a 

o 

.2 

fc-- 

s 

3 

o 

cn 

G 

> 

Brain 

Saline vaccine (1:10). . . . 

Subcutaneous 

4 

24 

13 



13 

8 

Oral vaccine in sjTup 





(1:10) 

Nasal aspiration 

3 

18 

6 



6 

0 

Oral vaccine in syrup 









(1:10) 

Nostrils + stomach 

4 

24 

7 

4 


0 

. 

0 

Total 



66 

9 

6 

11 

11 

3 

Not immunized 

0 

4 

24 

92 

71 

54 

50 

13 

Saline solution 

Subcutaneous 

2 

■P) 

100 

60 

50 

50 

40 

Saline solution 

Nasal aspiration 

2 

11 

45 

45 

36 

9 

9 

SjTup (1: 10) 

Nasal aspiration 

2 


60 

60 

40 

30 

20 

Total : 



55 

78 

62 

47 

38 



cocci obtained in cases of influenza consisted chiefly of acute hemorrhagic edema 
with interspersed regions of emphysema and bronchopneumonia; lesions were 
of diffuse hemorrhagic or gray consolidation, lobar in distribution, following 
aspiration of Tj^je I pneumococci. The animals that did not succumb were 
etherized for examination three to six days following inoculation- Conditions 
as to inoculation, feeding, examination and culture of the immunized and control 
animals were made as comparable as possible. Cultures from pieces of the or- 
gans, approxhnatelj' of equal size, in the test and control groups, were made in 
dextrose-brain broth. Smears were made twenty-four to forty-eight hours 
later from all tubes that showed growth and the tjpie of organism found was 
recorded. 

































24 


E. C. BOSENOW AND F. K. HEILMAN 


The results from the immunization of mice and rats TOth these vaccines, as 
shown by mortality rate, incidence of lesions of lungs, and of isolation of strep- 
tococci from the different organs, are summarized in tables 4 and 5. It will 


TABLE 5 

Ohal Immunizatiok- of jVIice and Rats against Type I PNEtmococcr and 
Streptococci from Colds and Influenza 


TEST 

ANIMALS 

i 

! 

IMMUNIZING ANTIGENS 

i 

<0 

2 

< 

K 

S 

» 

1 

s 

< i 
u 
o 
a 

§3 

p « 

^ ! 

i 

O 

a 

u. 

o 

o 2 
s 

s 

PEHCENTAOE INCIDENCE 

OP ISOLATION OP STBEPTO- 

cocci fbom: 

& 

a 

Splcon 

c 

> 

13 

Brain 

Heart 

Mice 

Vaccines prepared with streptococci 
from colds and influenza after glyc- 
erolation for: 

i to 5 years 
17067) 

1 

A* 

10 

per 

cent 

0 

per 

cent 

10 

10 

1 

0 

0 

0 

0 

17 to 19 years 
(^1404) 

A 1 

10 

20 

30 j 

30 

20 

10 

i 

10 

10 

Control 

A 

14 

36 

79 

1 

57 

87 

75 

71 

29 

Rats 

i to 5 years 
(i5^ 17067) 

A 

9 

0 

0 

0 

0 

11 

1 

0 i 

11 

Control 

A 

9 

11 

100 

1 

67 

44 

56 

44 

i 

22 

i to 5 years 
(i¥ 16420) 

Bt 

9 

0 

0 

i 

0 

0 

0 

0 

0 

Control 

B 

8 

25 

' 100 

1 

1 

[25 

38 

1 

: 38 

m 

Type I pneumococci 
after glycerolation for 
15 years 

ct 

9 

! 0 

1 

i 

0 

0 

0 

0 

11 

t 

I ® 

Control 

C 

9 

11 

44 







* A = mixture of 3 strains from influenza, 1937. 
t B = mixture of 2 strains from influenza, 1937. 
t C = Type I pneumococcus from pneumonia, 1937. 


be noted that a high degree of resistance to the streptococcus obtained in cases 
of influenza was induced with the streptococcal vaccines by each of the several 
methods of vaccination, and also to TVpe I pneumococcus with Type I pneu- 
mococcus vaccine given by the oral route. 
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COMIEENT ANT) SIJMMAEY 

We realize how difficult it is to evaluate accurately the degree 
of protection and the therapeutic effects of vaccines generally. 
The clinical results obtained eveiyvhere, however, including 
comparable groups of vaccinated and unvaccinated persons, 
and the results obtained experimentally in mice and rats under 
controlled conditions, were so favorable with our vaccines as to 
leave no reasonable doubt of their general efficacy and im- 
munizing action in prophjdaxis and treatment of the usual 
epidemic and other respiratory infections. The high protective 
and curative actions we believe were due to the methods used 
in the preparation and use of the vaccine, hlost important 
was the use of man}’' freshl}’' isolated strains the antigenicity of 
which was presen'ed and the toxicity of which was reduced 
during prolonged, presen’^ation in the glycerin-salt solution 
menstruum. 

In accord vith the idea that streptococci are the cause of 
sjTnptoms is the fact that sjmptoms resembling those of a cold 
or influenza may be precipitated or aggravated at the beginning 
of attacks in highly sensitive individuals by admmistermg too 
large a dose of vaccine. For a number of years in the spring 
months when mild upper respiratory infections were prevalent 
we have found an unmistakable lack of the usual antibody-like 
response to the vaccine when it was given as treatment during 
the early stages of respiratory infections, both to vaccinated 
and to unvaccinated persons. This we interpreted as owing 
to a change in the streptococcal flora of respiratory infections in 
spring, notwithstanding the fact that the cataphoretic velocity 
of the streptococci was found similar to that of the streptococci 
in the vaccine. We have learned since that persons, both 
vaccinated and unvaccinated, are prone, for reasons yet obscurei®, 
to be more sensitive in the spring as compared with other seasons, 
to injection of vaccines, and that lack of response was owing not 
to a “misfit” of the vaccine but to relative overdosage. By 
giving oftener approximately half the routine dosage, the usual 
favorable results have since been obtained. 
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The vaccine prepared at present from a mixture of 400 strains 
of streptococci isolated in the pandemic of influenza of 1918- 
1920, which have been preserved in dense suspension of glycerin- 
salt solution ever since, afforded protection to mice, against 
streptococci isolated in the epidemic of 1937 (table 5). Like- 
wise, a vaccine prepared from a strain of Type I pneumococcus, 
similarly preserved for fifteen years, protected rats and mice 
against a strain recently isolated in a case of lobar pneumonia. 

The streptococcal-pneumococcal flora of current epidemic and 
sporadic respiratory infections, as shown by cataphoresis, by 
experiments on animals®, and by this study, is antigenically not 
as heterogenous as is usually assumed, but sufficiently homog- 
enous that composite vaccines such as we have used should 
possess wide applicability. 

Methods for the preparation and use of relatively nontoxic, 
highly antigenic vaccines which are suitable for prevention and 
treatment of respiratory infections, and which can be available 
in advance of epidemic outbreaks, are reported. 
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PERIPELVIC L™PHATIC CYSTS OF THE KIDNEY 

A Review op the Liteeatuee on Peeinepheic Cysts* 
JOHN C. HENTHORNE 

Section on Pathologic Anatomy, The Mayo Clinic, Rochester, Minnesota 

For many years it has been recognized that cysts occur in 
the lymphatics of the hilus of the kidney and it is apparent that 
a number of pathologists have observed cysts of this type. 
Wildbolz^'* and Klebs^®, for instance, have listed lymphatic cysts 
as one of several types of pararenal cysts. Berner'' suggested 
dilated lymphatics as a possible, although improbable, cause of 
cysts in the substance of the kidney in two cases in his series. 
There is, however, a dearth of accurate descriptions of lymphatic 
cysts in the region of the hilus of the kidney, presumably because 
such lesions very rarely, if ever, attain sufficient size to become 
clinically important. 

The first and most complete description of peripelvic lymphatic 
cysts was given by Rivalta^®, who, in 1889, reported the lesion as 
an incidental finding at necropsy on two elderly patients observed 
under the direction of von Recklinghausen. Rivalta recognized 
that the cysts were lymphatic ectasias and quoted Virchow®’ 
as authority for the occurrence of an analogous lesion in the 
human being; namely, dilated lymphatics of the female pehds 
following puerperal inflammatory disease. 

Perirenal cysts are apparently uncommon among lower animals, 
but Schmey®' reported observations on three swine in which he 
found perirenal cysts or “cystoids.” Schmey believed that 
these cysts probably were the result of lymph stasis. Minkow- 
ski®® found a large perinephric cyst in a man aged twenty-one 
3 ^ears, who also had polycythemia. Minkowski apparently did 

* Received for publication May 25th, 1937. Presented in abstract before 
the meeting of the American Society of Clinical Pathologists, Philadelphia, 
Pennsylvania, June 2-5, 1937. 
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not believe that this cyst was a lymphatic C5'’st but said that 
Hoffmann*-'' observed dilatation of the renal Ijnnphatics after 
obstruction of the hilus of the kidney by carcinoma. One 
other case, reported by Malherbe*®, is important in a considera- 
tion of the possible relationship of some of the large perinephric 
cysts and Ijunphatic cysts. At the time the patient was observed 
by Malherbe, he had a large perinephric cyst which was treated 
by nephi-ectomy. The possibility that the cyst in this instance 
was caused by Ijunphatic stasis is now suggested by a previous 
history of renal colic and hematuria in this case, and the fact 
that Malherbe described a munber of small lacunae in the fat 
at the hilus of the kidney. Lj^mphatic cysts in our series have 
often had a similar appearance. 

Other cases of perinephric cysts have been reported. Albarran 
and Imbert^ collected se^'enteen examples from the literature. 
In several instances (Baldwin®, Lockwood*®, Abbe*, Prudden®*, 
Newman®®, and Perier®®), cysts have been reported without 
discussion of the pathogenesis by the author. Several authors, 
Pawiik®®, Hawkins*®, Kaiser*®, and Damm®, reported cases in 
which a cyst was traumatic in origin. 

Another group of authors, Obalinski®®, Przewoski®®, and Albar- 
ran'*, have presented the theor}’- that perinephric cysts arise 
from embr3'^onic remnants of the woIfSan body. Indeed, in the 
case reported b}^ Albarran, the patient was a child two months 
of age. 

Leeene and Thevenot*" have given general discussions on the 
subject of perinephric cysts and suggested encysted hematoma, 
Ijunphatic cysts, and cystic neoplasms as etiologic factors. 
These authors called attention to the distinction between cysts 
communicating with the renal pelvis and those entirely distinct 
from the pehds. Hepler**, and Hinman and Hepler*®, apparently 
have furnished a brilliant solution to the question of the pathogen- 
esis of cysts which communicate with the renal pelvis. They 
produced cysts of this type experimentally by combining infarc- 
tion of a portion of the kidney with hydronephrosis. In cases 
reported by Morris®*, Adler®, and Haslinger®, the cysts com- 
municated wdth the renal pelvis. 
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The references cited here do not exhaust the literature on 
perinephric cysts, but the representative reports which have 
been listed indicate that there are probably several different 
causes of thin-walled cysts with serous content outside of the 
renal substance. Dermoid cysts, cystic neoplasms, echmococcus 
cysts, and so forth, are not considered here because their etiology 
and characteristics are clearly different from lymphatic cysts. 

Recently, attention has been called to the possible lymphangi- 
omatous source of certain cysts observed in the region of the 
kidney hilus. Such cj’-sts were found in fifteen (1.28 per cent) 
of a series of 1,175 necropsies. Later, five more of these cysts 
were found in another series. The age and sex of the patients 
and the nature of the associated lesions in these cases were 
analyzed in table 1 from which it is immediately apparent that 
the disease is predominant among males for only four of the 
patients were women. 

The age incidence varied from seventeen to seventy-one years, 
but only three patients were less than fifty years of age and the 
average age incidence was sixty and a half years. The presence 
of scars and cortical cysts in most of the kidneys suggests an 
inflammatory basis for the peripelvic cysts. It is striking in 
this regard that the youngest patient in this series (case 13) 
gave a definite history of nephritis and edema. 

In eleven of the other cases in which the patients were men, 
there was a history or evidence of obstructive, infectious, or 
calculus disease of the kidney. 

One other patient (case 4) had been subjected to an operation 
on the sigmoid colon many years previously, which conceivably 
may have produced temporary m-inary obstruction or infection. 
Three of the four women had borne children and may have had 
renal infection during the puerperium. It is also rather striking 
that in eight cases the patients had lesions that generally are 
presumed to be congenital anomalies; lymphatic ectasia occurred 
in other organs in five of these cases. From this fact, it is evident 
that on a statistical basis alone, the evidence for the congenital 
origin of peripelvic lymphatic cysts is just as good as the evidence 
for the inflammatory origin. The fact that the cysts occurred 
late in life, however, is in favor of an acquired lesion. 
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TABLE 1 

Clin*icai> Data ix Cases of Peripelvic Lyaiphatic Cysts of the Kidxey 
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F 
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M 
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* Graded on basis of 1 to 4. 
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Perinephric C 3 ’^sts were an incidental finding at necropsy in all 
cases, with the possible exception of case 5, in which there was a 
palpable right kidnej'- and an intravenous urogram suggested 
the possibility of a small cj^st. 

The causes of death in these eases varied and obviousl}'" were 
unrelated to the peripelvic C 3 ^sts. 



Fro. 1. Cysts ix Peripelvic Fat; Outside Surface of ICidxey ix Case 1 

In ten cases the peripelvic cysts were multiple and bilateral, 
multiple and unilateral in three cases, and a single cj^st occurred 
in one renal hilus in seven cases. In case 14, right nephrectomy 
had been performed ten j^ears before the death of tlie patient. 
The cj’^sts had thin walls and contained a thin, clear, albuminous 
fluid that was apparentl}' devoid of any kind of pigment. 

The cysts varied in size from a microscopic Ijunphatic ectasia 
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to 5 cm. in diameter. A rough average diameter of the C3"sts, 
as seen hy the naked ej'e, would be about 1 cm. When the cysts 
were multiple, they were distributed about the major blood 
vessels of the kidney on all sides, roughly in the position of the 
large I^miphatie trunks which drain into the hilus from the 



Fig. 2. Ci'sts ix Peripelvic Fat; Cut Sxtrface of Ejdxet ix Case 7 


kidnej' and which have been described hy such anatomists as 
Parker^', Ssj’-sganow’;-, and Rouviere.-’® In spite of the fact that 
Ijnnphatic drainage of the renal pelvis is sufficients^ rich and that 
bunphatic injection has been observed in p 3 ^eIogi'ams b 3 ^ Abes- 
house-, Jarre'’ and others, connection between the C 3 ^sts and 
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the renal pelvis was not demonstrated b}’- any method, including 
injection of India ink and colored gelatin into some of the cysts. 
The gross appearance of the cj^sts is shown figures 1 and 2, 
which respective!}'- demonstrate the appearance of the outside 
surface of the kidney in case 1 and the cut surface of the kidney 
in case 7. 



Fig. 3. Ly.mph.\tic Cysts ix Axgiom.\tous Arr\xge.mext 
The epithelium of the renal pelvis is shown at the lower left portion; stained 
with hemato.xylin and eosin (XSO). 

Microscopically, the cysts were lined with endothelium and 
supported by a thin wall of connective tissue. Figure 3 illus- 
trates the lymphatic cysts in an angiomatous arrangement. 
In this section, there are a few mononuclear leukocytes, some 
of which contain hemosiderin. In seven cases in this series a 
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single section across the vessels of the hilus and peripelvic fat 
of the kidney sufficed to demonstrate hyaline thrombi of the 
lymphatic trunks proximal to the kidney. A probable basis for 
development of these thrombi is that of resolved inflammation. 

Anatomically, the l3Tnphatics of the kidnej’' circulate in the 
parenchjuna parallel vith the renal blood vessels, and excellent 



Fig. 4. Dilated LyjiPH.A.Tic of Substaxce of ICidxey; Staixed i\tth Hbma- 

TOXl-LIX AXD EoSIN ( XS) 

eAudence that the cysts are actualh'^ dilated Ijunph vessels is 
illustrated in figure 4 , Avhich is a iow-pov-er photomicrograph of a 
type of dilated l3miph vessel of the renal substance seen in cases 
in which the cysts are large and multiple, A h3mline thrombus 
is present in this last figure at the point where the l3Tnph vessel 
leaves the kidne3^ This particular section was taken from case 5 . 
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Dilatation of the Ij’^mphatics of the renal parenchyma suggests 
the possibility that some of the cysts of the renal cortex are 
Ijmiphatic in origin. This suggestion is given weight b}'' the 
frequent association of rather large (up to 5 cm.) serous cortical 
cj'^sts and l3miphatic c3'-sts of the hilus, but I have never observed 
thrombosis of the tymphatics of the renal substance in the region 
of cortical serous C3'’sts. 

In view of the histologic evidence just presented, it seems 
unlikel3’' that epithelial renmants from the wolffian body or 
other embryologic structures are responsible for formation of 
the type of C3'’st herein described, because the C3'’sts in all in- 
stances are lined b3'^ flattened endotheloid cells and are apparently 
related to dilated perivascular lymphatics in the renal substance 
and to dilated l3’mphatics of nerves. An obscure embiyologic 
peculiarity in the individual cases, however, has not been ruled 
out. For example, it has not been determined why collateral 
circulation of lymph through the renal capsule does not cany 
away the collected l3'’mph in the event of obstruction of the 
l3''mphatics of the hilus. Problems of l3TOph pressure and osmotic 
fluid balance in relation to lymph cyst formation cannot be settled 
from the anatomic standpoint alone. 

It is evident then that, although there is good anatomic 
evidence that the C3"sts described here are 13'^mphatic C3'’sts, 
there is no evidence that satisfactoril3'' explains the pathologic 
physiolog3^ involved. 


SUMMARY 

A t3q)e of perinephric cyst, which is evidently a lymphatic 
ectasia associated with thrombo.sis of the lymphatic trunks of 
the hilus of the kidney, has been described. The c3’-sts attained 
clinical importance in size in possibl3’' one case of twent3'' observed. 
It is m3" present opinion that cortical cysts of the kidney are 
not related to dilated l3’'mphatics. 

An article by Kretschmer, H. L., and Hibbs, W. G.: Retroperitoneal peri- 
renal lymphangioma. Arch. Surg. 29: 113-125 (.July), 1934, should be added 
to the bibliography. The Ijunphangioma reported by these authoi-s is ap- 
parenth' a true tumor but their viewpoint and bibliography are important to 
students of perinephric cyst«. 
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THE WASSERi\'L4NN REACTION IN INFECTIOUS 
MONONUCLEOSIS 

With Report of a Case with Uausual Clinical Features* 

BERNARD HATZ 
Jewish Hospital, Brooklyn, A'. F. 

; The interesting clinical manifestations of infectious mono- 
nucleosis and glandular fever have been rather completely- 
described in the literature and Tidy’-, in a Lumelian lecture^ has 
published an excellent re^dev*. 

More recently-, interest has been focussed on the serological 
aspects since Paul and Bunnell discovered the presence of rela- 
tively” high titers of sheep red blood cell antibodies in the serum 
of patients suffering from the disease^. In re vde-wing the litera- 
ture -with particular reference to the serological aspects, sporadic 
reports are found of cases vith a transiently positive Wassermann. 
Parkes Weber®- reports two cases -with a positive Wassermann, 
a third -with a negative Wassermann and positive Meinicke, and 
a fourth with a positive Wassermann and a positive Meinicke, 
and finally”, one case vath a positive Wassermann and a negative 
Meinicke. In all of these cases, the Wassermann and Meinicke 
became completely” negative at some later date in convalescence. 
Tidy, in his re-vdewb mentions the transiently positive Wasser- 
mann as occurring occasionally”, particularly, in the epidemic 
febrile ty”pe. In addition, Redford and RoUeston® report two 
cases with a positive Wassermann reaction in a mother and 
daughter, but from the clinical reports there is strong reason to 
suspect the actual presence of sj”philis in both patients, especially 
since the Wassermann reaction remained positive during the 
entire period of obseri”ation. All of these cases were observed 
before the discovery” of sheep ceil antibodies in the serum of 
patients, with infectious mononucleosis. 

* Received for publication, April 10th, 1937. 
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The observations of Paul and Bunnell have been amply 
confirmed by subsequent workers (Rosenthal and Wenckebach®, 
Davidson^, Stuart et ah®, Butt et ah®, VanRavenswaay^®). In 
brief, the test consists in titrating the patient’s inactivated serum 
against a suspension of sheep eryi^lirocytes. Slight confusion 
exists in the reports because sheep cell antibodies may occur in 
low titer in normal human sera, and also because of differences 
in technic used by different investigators®. However, with the 
original technic of Paul and Bunnell, titers above 1:16 are of 
diagnostic significance. This is demonstrated in table 1, which 
summarizes two studies on large series of presumably normal 
individuals or patients suffering from diseases other than infec- 
tious mononucleosis. 


TABLE 1 


INVESTIOATOXl 

KUMBEB 
OP CASES 
EXAMINED 

PERCENTAGE OF NORMAL INDIVIDUAI^ 
WITH TITERS OP 



Less 



i 




than 



1 




1:4 

1:4 

1:8 

1:16 

13:2 

Bernstein*' 

300 

29 

32 

25 

14 

0 

Butt and Foord’ 

412 

81 

19 

Only 1 

0 






case 



Davidsohn^- had previously observed the occurrence of high 
titers of sheep cell antibodies in patients injected with horse 
serum but not in cases of allergy to horse serum^®. Absorption 
experiments show that these antibodies are not identical with 
those occurring in infectious mononucleosis. Thus Stuart et al.“, 
have demonstrated that the sheep cell lysins were completely 
or almost completely absorbed by guinea-pig kidney in cases of 
horse serum sickness, whereas the sheep cell titer was not sig- 
nificantly reduced by absorption in infectious mononucleosis. 
This does not necessarily imply, however, that the antibodies in 
infectious mononucleosis do not belong to the Forssman group. 
Thus, Landsteiner and others have shown that even though this 
group of antigens has in common the ability to stimulate sheep 











INFECTIOUS MONONUCLEOSIS 


41 


red blood cell antibody formation, they may exhibit wide varia- 
tions in their antigenic specificity as revealed by absorption 
experiments^®. 

The question now arises whether or not anj- connection exists 
between the occurrence of a positive Wassermann test and a 
positive heterophile sheep cell agglutination test in infectious 
mononucleosis. The present author has recently had the 


TABLE 2 


1 

i 

i 

1 DAT OF DISEASE 



leth 

21st 

4Sth 

70th 

Total white cell count. .| 

15,100 

11,000 


9,600 i 

5,200 

5,600 

Polymorphonuclears 


i 


I 



Neutrophilic i 

25% 1 

23% 1 


14%* 

29%* i 

42% 

Eosinophilic 

1 




3% 

3% 

Basophilic | 

1% i 

1% 

1 




Lymphocytes 

67% 

73% 1 


81% ■ 

65% 

50% 

Small i 

21 1 

25 1 

1 

29 

60i 

48 

Large , 

18; 

22 


0 

5 

2 

Atypical i 

28 1 

26 , 


52 

oj 

0 

Monocytes j 

6% i 

3% i 

1 

5% 

3% 

5% 

Hemoglobin 

! 

98% 1 



104% 

102% 

Red blood cells/cu. mm. 


i 



3 , 000,000 

5,100,000 

Paul-Bunnell 


1:8 1 

1:32 

1:32 

1:4 

1:4 

Wassermann (Modifies- 







tion used by N, Y. 







State Dep’t of 






t 

Health) 


4 plus 

4 plus 

4 plus 

neg. 

neg. 

Kline 


neg. 

neg. 

1 neg. 

neg. 

neg. 

Widal 



neg. 

! 




* (5% band.) 

T (2,5% band.) 


occasion to treat a patient with infectious mononucleosis from 
onset to convalescence, and has taken advantage of this oppor- 
tunity to study the case especially from that point of \dew. A 
brief clinical history follows: 

CASE REPOET 

S. Z., white male, 41 years of age became acutely ill on June 3, 1936, with 
marked prostration, dizziness and temperature of 103 F. There were no other 
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subjective complaints. Examination revealed no significant physical findings 
except a low blood pressure of 90/70 and a relatively slow pulse rate of 80 per 
minute. This condition continued. A daily search for skin rash and rose 
spots was negative. The spleen was not palpable and the lymph nodes were 
not enlarged or tender. On the fifth day, the patient complained of sore 
throat and buzzing in his ears, the throat showed slight injection but tliis 
disappeared within two days. The fever continued, and after nine da 3 ’-s, a 
blood count was taken and a picture typical of infectious mononucleosis was 
obtained. Blood specimens were then taken at intervals for the Wassermann, 
Kline, and Paul-Bunnell tests, as well as for repeated counts. The results 
are given in table 2. The subsequent clinical course was uneventful but 
characterized by a persistent weakness, with very slow recove^ 3 ^ The tem- 
perature fell by lysis reaching normal by the second week. After six weeks, 
the l 3 'mphoc 3 'tes began to decrease in number and eosinophiles made their 
appearance. At present (April, 1937), the patient is well, although the blood 
count has not 3 'et entirely returned to normal. 

Clinically, it is interesting to note the relatively advanced age 
of the patient, and also the complete absence of palpable or 
tender lymph nodes or splenomegaly throughout the course of 
the disease. This is unusual although it has been observed 
before^®'^^. It suggests the possibility that many so-called 
"influenza” and "grippe” eases of a lymphotropic nature, with 
prolonged convalescences belong to this disease and are over- 
looked because of failure to make proper blood studies. In 
these cases, moreover, where lymph node enlargement is not 
e\’ident, the mononucleosis may be excessive and the fever and 
prostration marked, as in the case reported. 

From the serological standpoint, this case offers several obser- 
vations of interest. It shows once more the variation in titer of 
sheep ceU antibodies during the course of the disease, with the 
peak at the 2nd and 3rd week. Whereas the absolute value 
of the titer at its peak was relatively low in comparison with 
the minimum requirement of a titer of 1 : 16 for a positive report, 
the fall in titer 3vith convalescence leaves no doubt as to its 
significance. Thus the Paul-Bunnell test, like the W^dal, 
should be repeated at intervals during the coiu-se of the disease, 
if it is to yield the maximum information. 

The Wassermann reaction was positive at the height of the 
disease, but became negative as the patient recovered, showing 
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a parallelism in the appearance and disappearance of the Wasser- 
mann reaction and the Paul-Bunnell test. That the two anti- 
bodies are not identical, however, was shown by the fact that 
after the patient’s serum was treated with sheep cells, the Paul- 
Bunnell test became negative yet the Wassermann remained 
positive. Especiall 5 ’' worthy of note was the observation that 
the Kline test was persistentl}^ negative in the face of the positive 
"Wassermann, In this connection, "Wiener has performed parallel 
Wassermann and Kline tests on a series of more than 2000 indi- 
viduals amongst patients with and without syphilis^® and not a 
single instance w’as encountered among the S3’philitics in which 
a negative Eline was accompanied by a positive Wassermann, 
although it was not unusual to find the Kline test positive and 
the Wassermann negative. In the rare instances in which a 
negative Kline was obtained in the face of a positive Wassermann, 
the patient did not have sjqiliilis. Hence, the antibodies in 
infectious mononucleosis are not identical writh those causing 
positive Wassermann reactions in S 3 ’philis, or else the Kline test 
.should also have been positive. The positive Wassermann 
reaction must be attributed to the presence in the antigen used 
for that test, of some specific binding group not present in the 
Kline antigen. 

Referring to the heterophile nature of the antibodies in infec- 
tious mononucleosis and their similarity to the Forssman anti- 
bodies, it is interesting to note that there have been reports 
which show that Forssman antibodies could be a cause of positive 
Wassermann reactions pro\dded that the antigen used was 
prepared from the tissues of an animal in the Forssman group 
such as guinea-pig and horse^®'^®. This may account for the 
positive Meinicke reaction obtained by Parkes Weber in infec- 
tious mononucleosis, since horse heart is used in preparing the 
antigen used for that test. Moreover, since his Wassermann 
tests were probably performed in the same laboratory, it is 
possible that the horse heart antigen was also used for the 
W'assermann test. In the present study, the antigen used in 
the Kline test was prepared from dried beef heart (Difco) in 
accordance with Kline’s direction. Since the ox belongs to the 
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group of Forssman negative animals, on the above assumption, a 
negative Kline reaction was to be expected. The antigen for 
the Wassermann test was obtained from the New York City- 
Department of Health. Since this antigen is also supposed to be 
prepared from ox heart, the positive Wassermann reaction was 
somewhat unexpected. At the present time, we cannot account 
for this discrepancy between the two tests except by assuming 
either (1) that the beef heart used was adulterated with tissues 
of another animal or (2) that it was due to some difference in the 
preparation of the two antigens. 

SUMIMARY AND CONCLUSIONS 

A case of infectious mononucleosis of the febrile type is de- 
scribed, including the pertinent hematological and serological 
findings. Clinically the case was of interest because the com- 
plete absence of enlargement of lymph nodes or spleen, coupled , 
with the age of the patient, could readily have led to a diagnosis 
of “influenza” or “grippe” if proper blood studies had not been 
made. Serologically, a positive Paul-Bunnell test, a positive 
Wassermann (New York State Department of Health modifica- 
tion) associated with a negative Khne test, was obtained. As 
the patient recovered, both the Paul-Bunnell and Wassermann 
tests became negative. This seems to point to a similarity in 
the mode of formation of the antibodies concerned. 

The author is indebted to Dr. A. S. Wiener for the performance of all the 
laboratory studies reported here and for his valuable criticisms and suggestions. 
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VENOUS AND PERIPHERAL RED BLOOD CELL 

VALUES* 

INIARJOEY I. ANDRESEN and EDWARD R. MUGRAGE 

From the Child Research Council and the Department of Clinical Pathology, 
University of Colorado School of Medicine, Denver 

Several investigations of the quantity of hemoglobin, of the 
number of red blood cells, and of the volume of packed cells in 
venous blood have been reported in recent years. The results 
of these determinations have been proposed as standards with 
the idea that values for venous and peripheral blood are prac- 
tically identical. Some evidence for this belief was presented 
bj’- Wintrobe'^ in 1930 who concluded from a review of the litera- 
ture and from his o^vn observations that red blood cell counts 
obtained from the finger tip were not appreciably different from 
those made on venous blood •when care was taken to secure a 
free flow of blood from the finger prick. Price- Jones, Vaughan 
and Goddard® also reported in 1935 that there was no significant 
difference in the averages of hemoglobin and the number of 
red blood cells in samples of venous and peripheral blood from 
100 male adults. 

Similar investigations on young infants have not been so 
conclusive. Lucas and co-workers® in 1921 compared a series of 
blood samples taken from the longitudinal sinus of infants vary- 
ing in age from one to 12 days with another series taken by punc- 
tm-e from the heel. They found that after the first day of life 
both the amount of hemoglobin and the number of red cells were 
slightly higher in the blood from the sinus than in the peripheral 
sample. Haden and Neff® in 1924 found, however, in 6 infants 

* Received for publication April 23rd, 1937. 

This investigation was undertaken at the suggestion of Dr. A. H. Washburn 
and carried out vith the help of Dr. John A. Anderson and Dr. M. Elizabeth 
Downing who secured many of the venous blood samples. 
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ranging in age from 5 to 24 days that the red blood cell counts 
were uniformly higher in the peripheral blood than in the blood 
from the longitudinal sinus. They believed this difference was 
probably related in some way to the increased volume of the 
indmdual cells in the blood of infants of this age. A search of 
the literature has not revealed any adequate data for older in- 
fants and childi’en. We have recently reported a number of 
analyses of venous blood of infants, children and adults. In 
that paper’ it was suggested that valuable information could be 
obtained by following the blood picture of individual children 
through the years of their development. At the present time 
we are conducting such a study on peripheral blood samples. 
Comparison of the values for this group vith those which we 
have obtained on venous blood can be made only if peripheral 
and venous blood samples of infants and children are shown to 
be in close agreement. Our investigation of this problem is 
therefore presented. 

SUBJECTS AND METHODS 

The subjects were obtained from the same sources which were described in 
the two pre^dous papers.^^ They include 30 adults of both sexes; 30 boys and 
girls between the ages of 2 and 14 years; 30 young children of both sexes from 
one month to 19 months of age and 30 infants ranging in age from 30 minutes 
after birth to 19 da3's. 

Venous blood samples were secured from an external jugular or cubital vein 
of the yoimg infants, and from a cubital vein of the older children and adults. 
The application of a tourniquet was frequently necessary in order to secure the 
samples from the arm vein. However the duration of application of the tourni- 
quet v/as kept at a minimum. Heparin was used as the anticoagulant for both 
venous and peripheral blood samples. Immediately after the venous sample 
was secured, blood was collected from the heel of the infants and from the 
finger tip of the older children and adults. A puncture wound deep enough to 
give a free flow of blood was made with a spring lancet and approximatelj' 0.5 
cc. of blood was collected in a small vial.* 

Duplicate determinations of hemoglobin were made on each sample with a 


* Three drops of a 1 per cent solution of heparin were run into fiat bottomed, 
wide mouthed •vdals with a capacity of about 1 cc. By evaporation in an oven 
at 100°C. a thin film of anticoagulant was deposited on the sides and bottom of 
the vials. 
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Hellige hemoglobinometer which we had calibrated bj’’ the Van Slyke-Neiil 
oxygen capacity method. Red blood cell counts were made on at least two 
dUutions from each sample and the average of two counts differing by less than 
200,000 cells was taken as the value for the sample. Most of the determina- 
tions of the volume of packed cells were run in hematocrit tubes which were 
constructed from sections of 0.2 cc. serological pipettes 10 cm. in length. After 
the tube was filled with blood, one end was sealed by forcing it into a hole which 
was bored halfway through a rubber stopper. Duplicate determinations were 
run on each sample. In the latter part of the study hematocrit tubes as de- 
scribed by Smith® were substituted. These possessed the same degree of ac- 
curacy as those previously used, but were much easier to manipulate. 

A series of 10 consecutive determinations on the same blood sample showed 
that the estimation of packed cell volume was the most accurate of the three 
procedures. The coefiicient of variation for the hematocrit readings was 0.48 
per cent; for the red blood cell counts, 1.3 per cent; and for the determinations 
of hemoglobin it was 2.2 per cent. 

EESULTS 

The averages for the quantity of hemoglobin, the number of 
red blood cells and the volume of packed cells in venous and 
peripheral blood are given in table 1. Since the determination of 
the volume of packed cells is the most accurate of the three 
procedures, the hematocrit values should be given the greatest 
importance in comparisons of the results. In infants under 3 
weeks of age the average volume of packed cells is 3.36 cc. higher 
on blood from the heel than on that from the vein. In 12 cases 
of 30 the indmdual difference exceeds the average; the greatest 
difference of 7.8 cc. is found in a baby 40 minutes after birth. 
In only two members of this group is the volume of packed cells 
in the venous blood slightly higher than in the peripheral blood. 
Statistical analysis by the standard error of the difference of 
the means reveals that this difference is great enough to be 
considered as possibly significant only in young infants. In 
children between the ages of one and 19 months the volume of 
packed cells in peripheral blood is slightly but not significantly 
higher than in venous blood. Averages of the samples from the 
two sources in older children and adults are almost identical. 

The difference between venous and peripheral blood samples 
in the first tlmee weeks of life is probably attributable to several 




TABLE 1 



Hemoglobin 


30 adults 







Venous 

15.04 

0.9S 

0.18 

6.5 

1 0.06 

0.27 

Peripheral 

30 children, 2-14 years of age 

i 15.10 

! 

l.OS 

1 

0.20 

7.1 



Venous 

i 13.68 

i 0.79 

0.14 

5.7 

1 0.03 

0.21 

Perinheral 

30 infants, 1-19 months of age 

13.65 

^ 0.83 

1 

0.15 

6.1 



Venous 

1 12.20 

j 0.96 

0.17 

7.8 

1 0.55 

0.25 

Peripheral 

30 infants, 30 minutes to 19 days 

12.75 

: 0.94 

0.17 

7.3 



of age 

Venous * 

1 

S 18.18 

t 

2.22 

0.40 

12.1 

J 0.70 

0.57 

Peripheral...... 

18.88 

2.22 

i 

0.41 

11.2 


Red blood cells 


30 adults 

1 






Venous 

4.SS0 

0.382 

0.070 

7.8 

1 0.037 

0.107 

Peripheral 

4.917 

0.444 

O.OSl 

9.0 

30 children, 2-14 years of age 







Venous J 

4.5S6 

0.273 

0.050 

5.9 

1 0.012 

0.068 

Peripheral 

4.598 

0.257 

0.047 

5.5 

30 infants, 1-19 months of age 







Venous 

4.096 

0.337 

0.062 

8.2 

1 0.051 

0.085 

Peripheral 

4.147 

0.317 

0.058 

7.6 

30 infants, 30 minutes to 19 da 3 'S 







Venous 

4.920 

0.498 

0.091 

10.1 

1 0.264 

0.131 

Peripheral 

5.184 

i 

0.519 

0.095 

10.0 


Volume of packed cells 


30 adults 



1 


! 


Venous 

44.60 

3.27 

0.60 

7.3 



Peripheral 

30 children, 2-12 j'ears of age 

44.60 

( 

3.26 

0.60 

7.3 



Venous. 

i 39.59 

2.56 

0.47 

6.4 

1 0.25 

0.68 

Peripheral 

30 infants, 1-19 months of age 

39.34 

2.68 

0.49 

6.8 



Venous.. 

36.21 

2.84 

0.52 

7.8 

1 0.62 

0.74 

Peripheral 

30 infants, 30 minutes to 19 days 

36.83 

! 

2.88 

0.53 

7.8 



of age j 

Venous : - • . 

1 54.92 

6.19 

1.13 

11.0 

1 3.36 

1.61 

Peripheral.... 

1 58.28 

1 

6.30 

1.15 

10.8 
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factors. As suggested by Haden and Neff- one of these may 
be the large size of the blood corpuscles. This fact is shown in 
table 2; the average volume of the red blood cells of the infants 
under 19 days of age is much larger than that of any of the 
other groups. However in this group as well as in all the others 
there is no appreciable difference in size between the cells of ve- 
nous and of peripheral blood. The lability of the vasomotor con- 
trol in young infants may also be concerned in producing capil- 
lary stasis with some packing of the large red cells in the 
peripheral vessels. 


TABLE 2 

Mean CoRPtrscuLAn Voltoie (Cubic Microns)* 


AOE 

VENOUS 1 

PEntPHERAL 

30 infants, 30 minutes to 19 days 

111.6 

110.4 

30 infants, 1 to 19 months 

88.4 

88.8 

30 children, 2 to 14 years 

86.3 

85.5 

30 adults 

91.3 

90.7 




* The mean corpuscular volume in cubic microns or cubic centimeters X 10"** 
is a term proposed by Wintrobe® to represent the volume of the individual cell. 
It is obtained by dividing the volume of packed cells in cubic centimeters per 
thousand cubic centimeters of blood b 5 ' the red blood cell count in millions per 
cubic millimeter. 


SUMMARY 

These averages from blood samples of 120 subjects at various 
ages seem to indicate that after the first three weeks of life 
values for the quantity of hemoglobin, the number of red blood 
cells and the volume of packed cells in venous and peripheral 
blood are in close agreement and can be used interchangeabI3^ 
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SPONTANEOUS RUPTURE OF THE MYOCARDIUM* 

THOMAS K. RATHMELL 

From the Joseph Thomas Laboratory of Pathology, Norristown State Hospital, 

Norristown, Pennsylvania 

This type of pathological lesion has been described by Krum- 
bhaar and CrowelP as “the event of a lifetime” in the experience 
of those persons engaged in the study of morbid anatomy. Their 
presentation of the subject will remain a classic for many years to 
all who become interested in the problem, and we have nothing 
to add therefore to the pathological concepts which they have 
so well interpreted. 

Stewart® presented an instance of this lesion in 1932 and added 
electrocardiographic tracings to the accumulated data concerning 
its prodromal manifestations. It is our impression that in the 
present age of “coronary medicine” the possibility of spontaneous 
rupture of the myocardium has not been emphasized sufficiently 
in %dew of the absolute fatality which the spontaneous lesion en- 
tails. For this reason, and because we have evidence which will 
aid the clinician in an appreciation of the prodromal phenomena 
of this condition, this presentation is considered timely. 

CLINICAL AND PATHOLOGICAL NOTES 

Patient, C. F., a white female, age 79 was admitted in 1929 for the second 
time to the Norristown State Hospital. Relevant facts of her historj' caused 
a diagnosis of ps3'chosis uith mental deficiencj”^ to be made and it was also 
noted that she had an old left hemiplegia and arteriosclerosis. 

The Kahn test and Kolmer’s modification of the Wassermann reaction were 
both negative on her blood. TlTien admitted, urine e.vamination showed a 
faint trace of albumin with a sp. gr. of 1.021. The admitting physician noted 
the following on cardiac examination, — “Apical impulse palpable in the 5th 
interspace just e.xtemal to the mid-claricular lino. Area of cardiac dulness 
is normal. Sounds of fair muscular quality. No murmurs.^' 


* Read before the Jefferson Societj' for Clinical Investigation, Jefferson Medi- 
cal College, February' 18, 1937. Received for publication April 12th, 1937. 
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Fig. 2. A. Portion of the m3'ocardiuin shoinng a small area of fattj' degenera- 
tion and fibrosis. Apparently occlusion of the small arterioles preceded the 
massive terminal occlusion. 

B. Marked increase in the .sub-epicardial fat vith pericardial collection of 
fibrin and red cells shown in the lower portion, incident to pericardial clot 
formation. 

C. Portion of the anterior descending branch of the left coronary’ showing 
the atherosclerotic narrowing of the lumen and tenninal occlusion bj' thrombus. 

D. Section of mj'ocardium at point of terminal infraction, showing necrosis 
of the muscle and portion of the actual tear at point of nipturc. 
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Cardiac examination in 1934: showed her apex beat was in the 5th interspace 
at the mid-clavicular line. Sounds were of poor quality, rhythm was regular. 
There was an apical systolic murmur and the aortic 2nd sound was greater than 
the pulmonic 2nd sound. Pulse was 88 per minute. 

In early Spring of 1936 she was found to have a fracture of the anatomical 
neck of the left humerus and apparently led a guarded institutional life until 
her last illness. 

At this time notes by the attending physician were as follows, — "June 7, 
1936, Patient indicated she had abdominal pain. She was unable to articu- 
late clearly and when asked where she felt sich, pointed to her abdomen. The 
abdomen was scaphoid and wasted but there was muscular tension and evidence 
that the patient was constipated. Ho localized tenderness was elicited on 
palpation. Lungs were hyper-resonant without r^Ies. Mucus membranes 
were anemic. Heart borders were within normal limits, sounds were of poor 
quality without noticeable mmmurs. Temperature was 98.4, pulse 96, res- 
pirations 26. She appeared very weak. 

"The patient was put to bed, given extra nourishment and seemed to im- 
prove. On the loth she indicated that she would like to sit in a chair which 
was permitted for h hour. After supper she became active, sat up in bed and 
tried to climb out and suddenly fell back on her pillow and e.xpired.'^ 

Post-mortem examination of the body was made 15 hours after death. 
On removing the chest plate the pericardium was noted to be bluish gray in color. 
When the pericardial sac was opened the heart was found to be completely 
surrounded bj* a firm, jelly Uke, dark red blood clot which formed a cast of the 
cardiac surface and pericardial sac although it was not adherent. The clot was 
deficient only in the apical area, suggesting that the heart beat for a short in- 
terval before compression or "tamponade” restricted diastole and contributed 
to a cessation of its action. 

The heart weighed 360 gms. There was a marked increase in the sub-epi- 
cardial fat. The apex and anterior smface of the left ventricle presented an 
irregular area of infarction which measured 3 X 7.5 cms. (Fig. 1, A). On the 
pericardial smface of this area the point of rupture of the myocardium is shown. 
Coronary vessels were tortuous and palpably sclerotic (Fig. 1, B). Their lu- 
mens were open on section but the anterior descending branch could not be 
completely probed (Fig. 2, C). The myocardium in general showed great 
degeneration (Fig. 2). The site of rupture on the endocardial smface of the 
left Ventricle was covered by a grey red ante-mortem thrombus which was firmly 
adherent (Fig. 1, C), 

Other anatomical findings were mild congestion of the lung bases, moderate 
congestion of the liver and kidneys with chronic nephritis, atherosclerosis of 
the aorta with calcific plaques in the aortic arch and muscular atrophy asso- 
ciated with an old left hemiplegia. Death resulted from the spontaneous rup- 
tme of the left ventricle with hemorrhage into the pericardial sac subsequent 
to the attempt at repair of an infarction of the anterior surface of the left 
ventricle. 
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COMMENT 

Because the clinician had no suspicion of the true picture in 
this case we were curious as to whether any studies had been 
made which might be helpful in directing attention to the under- 
lying pathological process. Tabulation of the blood pressure 


TABLE 1 

Blood PaESsunE Recohd 



1929 

1934 

1934 


1936 
(JUNE 7) 

Systolic 

148 

188 

184 

Infarct 

120 

Diastolic 

70 

98 

104 


70 




The abrupt fall in level of the blood pressure coincides with clinical symp- 
tomatology which autopsy proved to be due to infarction of the myocardium. 
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Hcmographically there is a neutrophilic leukocytosis and degenerative left 
shift of 24 and 27 multiples. The neutrophilic leukocytosis is maintained, but the 
actual number of segmented neutrophils per cu.mm, is cut to normal and the 
total white cell count is lowered yet the multiple index (toxic index) is not 
reduced. This conforms to the Type I hemogram of Crocker’. Findings of this 
tj-pe in the blood picture point to physical illness and should cause one to question 
the report of a normal temperature. 


levels over the period of hospitalization and of the blood counts, 
particularly those anatyzed bj’- hemographic methods (Table 1), 
reveals that the fall in blood pressure, leukocytosis, degenerative 
left shift of the neutrophils and increase in the multiple index to 
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24, all coincide with the date of clinical symptoms which were 
proven to be due to infarction of the myocardium. 

This case occurred in a psychotic patient. Erumbhaar has 
noted the high incidence of this entity among the mentally ill. 
Including this case the records of the Norristown State Hospital 
show that spontaneous rupture of the heart has been noted 4 
times in 2096 autopsies. 

This lesion is an accident which while rare is seen in the left 
ventricle of the aged, arteriosclerotic indmdual. While the sub- 
epicardial fat is increased the rupture is usually due to coronary 
artery disease either from gradual fibrotic occlusion or sudden 
thrombosis of a main or lesser branch. 

In Stewart's case an argument with another patient preceded 
the rupture while in this instance the patient tried to get out of 
bed. Thus anger and physical effort- both predispose to rupture 
of the damaged muscle. In our opinion, the resultant pericardial 
hemorrhage increases in size and restricts the heart's ability to 
fill during diastole. This “tamponade” so limits the cardiac 
output that the vital cerebral centers which have been function- 
ing at their minimal oxygen requirement are quickly rendered 
anoxemic and death follows. 

The possibility of spontaneous rupture of the myocardium 
should always be -sdsualized when meeting instances of cardiac 
insufficiency in the aged. The electrocardiogram is a valuable 
diagnostic agent at Stewart has shown. Our findings suggest 
that hemographic analysis of the blood picture when associated 
vuth a fall in blood pressure may serve also to direct the clini- 
cian's attention to a toxic focus in the myocardium; always with 
the provision that such other conditions as ectopic pregnancy, 
ruptured kidney, incarcerated hernia and dissecting aneurysm 
of the aorta may be eliminated clinically. 

SUMMARY 

1. A case of spontaneous rupture of the heart is reported with 
hemographic analysis of the blood picture. 

2. Hemography may be of aid to the clinician in the identifica- 
tion of the prodromal manifestations of spontaneous rupture. 
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3. It is probable that in this case multiple small infarctions of 
the musculature preceded the final infarction and subsequent 
rupture. 
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THE HISTOGENESIS, CLASSIFICATION AND IDENTI- 
FICATION OF THE CELLS OF THE BLOOD AND 
MABROW BASED ON CULTURES AND HEiHATO- 
LOGIC STUDIES OF HUIMAN MARROW AND BLOOD* 


EDWIN E. OSGOOD 

From the Dcparlmcni of Medicine, University of Oregon Medical School, 

Portland, Oregon 

In the course of research on the diagnostic value of marrow 
obtained bj’' sternal puncture^ on the culture of sternal marrow*, 
and in the preparation of an Atlas of Hematologj’’®, it was neces- 
sarj’- to decide on a uniform nomenclature for the cells of the 
blood and marrow and to devise a series of definitions and a sys- 
tem of cell identification which were sufficiently clear so that dif- 
ferent technicians counting the same preparations could dupli- 
cate each others’ results with reasonable accuracy. 

NOMENCLATIJBE 

The need for a standardized nomenclature is illustrated by 
table 1 which gives the terminology chosen and the other names 
which have been applied to the same cells. The definitions of 
the recommended terms are indicated in the tables of cell iden- 
tification. It is e\ddent from this table that much of the confu- 
sion in hematologic literature is due to the terminology. Au- 
thors have used terms without defining them clearly so that others 
can be certain to use them in the same way, and many terms 
have been coined to describe the same cell type. Actually, ceils 
undergo continuous changes in the process of maturation and it 
is possible to divide them into a few stages, just as people may 
be divided into children or adults, or into a great many stages 
(newborn infants, preschool or school age, adolescents, etc.). 
Any classification is arbitrary but some subdivision is necessary. 

* Received for publication May 29th, 1937. Aided by a grant from Eli Lilly 
and Company, Indianapolis. 
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TABLE 1 

NoaCENCIiATtlHE 


NAME OP 6EPJES 

BECOMilEKDED NAME 

Lymphocyte ■ 

L3Tnphoblast 

Prol 3 Tnphoc 3 ’te 

Lymphocyte 

Monoblast 

Monocyte < 

Promonoc3i;e 

Monocyte 

Granuloblast 

Progranulocyte S* 

Progranulocyte A 

Granuloc3'te 

Granulocyte 

(Myeloid) 

Metagranulocyte 

Rhabdocyte 

Lobocyte 


Plasmablast 

Plasmac3’te 

Proplasmacyte 

Plasmacyto 


NAMES TEBICH HAVE BEEN APPLIED TO THE 
SAME CELL 


Myeloblast, hemocylioblast, lymphoido- 
cj-te, stem cell, lymphocji;e 
Large IsTupbocj'te, pathologic large 
lymphocyte, atypical leukocytoid 
lymphocy^te, monocyte 
Small, medium, or large lymphoc3rte, 
normal lymphocyte, email, medium or 
large mononuclear 

Myeloblast, hemooytoblast, Ijunphoido- 
cyte, lymphocji;e, stem cell, immature 
monocyte 

Premonocyte, hemohistioblast, imma- 
ture monocyte 

Large mononuclear, transitional, clas- 
matocyte, endothelial leukocyte, 
histiocyte, resting wandering cell 

Myeloblast, hemooytoblast, lymphoido- 
cyte, lymphocyiie, stem cell 
Promyelocyte I, myelocyte A, myelocyte, 
non-filament, class I 
Promyelocyte II, leukoblast, basophil 
myelocyte, myeloblast, premyelocytc 
Myelocyte, myeloc3’’te B, non-filament, 
class I 

Metamyelocyte, juvenile, myelocyte C, 
non-filament, class I 
Staff cell, stab cell, band cell, non-fila- 
ment, class I, rod nuclear, polymor- 
phonuclear 

Segmented neutrophil, polymorphonu- 
clear, filamented, class II, III, IV or V 

M3'eloblast, hemooytoblast, lymphoido- 
cyte, lymphoc3'te, stem cell, lympho- 
blastic plasma cell 

Turk cell, Turk irritation form, 13’mpho- 
blastic or myeloblastic plasma cell 
Plasma cell, Unna’s plasma cell, Mar- 
schalko plasma cell, plasmacytoid 
lymphocyte 


* Any basophil from the progranulocyte to the loboc3^e is sometimes referre 
to as a mast cell. 
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TABLE 1 — Concluded 


>'ame or 


Erythrocyte 'j j 


liECOSIitEKDED N/.Sfj: 

’ y.Mits vrnTcii have been applied to the 

j S.ViSE CELL 

Karyoblast 

; iMegaloblast, myeloblast, hemocyto- 
. blast, lymphoidocyfe, h-mphocj-te, 


j stem cell promegaloblast, basophilic 
i normoblast, primitive erytbroblast 

Prokarj'ocyte 

Erythroblast, megaloblast, orthochro- 
; matic normoblast, basophilic normo- 
! blast, polychromatophilic normoblast, 

, macronormoblast, macroblast 

Karyocytc 

; Normoblast, pronormoblast, macro- 
1 normoblast, er 3 'throblast, polj'chro- 
i matophilic normoblast 

Alefakaryoc} to 

1 Normoblast 

Retfcu!ooyt( 


Akaryocytr- 

Erythrocyte, red blood cell, erythro- 
■ plastic!, nornioc\'te 

^fcgalokart oblast 

/ Alegakanvoblast 


T,, , ^ ; Pron)cffalok;i''vocyte Promegakaryocj'te 

Thrombocyte',' , , ' 1 ,, i , 

j| Mcgaiokaryopytc i -Megakaryocyte 

1 ' Platelet , Thrombocyte, thromboplastid 

'! i 

! Disintegrated cell ; Senile cells, smudge, basket cell, smear 

i cell, degenerated cell 


The most practical classification should have the fewest subdm- 
sions compatible with diagnostic and descriptive accuracy. The 
terminology should l)e descriptive and clearlj'^ defined. These 
ideals have been kept in mind in choosing this nomenclature. 

The basis for classification and nomenclature of the cells of 
the blood and marrow should be the histogenesis of the cells. 
Most hematologists will agree with the major lines of cell de- 
velopment as depicted in figure 1 with certain reservations which 
will be discussed a little later. Rather than coin an entireR 
new nomenclature, the terms in current use which seemed most 
accurately descriptive have been selected as the preferred terms 
and have been redefined in the Atlas-’ with such definite criteria 
that it is hoped that anyone using these criteria will classify the 
same cell in the same way. 

In the case of the erythrocyte and granulocyte series, however, 
a new nomenclature has been introduced but in this paper the old 
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Fig. 1. In this figure, a tj'pical e.xample of eacli stage in the maturation of 
eacli series of cells is pictured. The number under the cell refers to the number 
of the same cell in the Atlas where it wll be found pictured on a larger scale, 
shomng the finer detail of its structure. There will also bo found a detailed 
description of the characteristic morphologj' and illustrations depicting most of 
the variations in the appearance of this cell type. A dotted line separates the 
cells normally found in the blood from those which are found normal!}’ only in 
the marrow or hunph nodes after fetal life. The arrows indicate the lines of 
maturation. The least mature cell is given at the top and the most mature 
cell at the bottom of the plate. In the lymphocyte series, the Ijinphoblast (1) 
and prolymphocyte (13) are capable of mitotic di\dsion and the Ijunphocyte (24) 
of amitotic div’ision. In the inonocj'te .series, the monoblast (31) and promono- 
cyte (38) are capable of mitotic division, while the monocyte (47) probably 
does not divide. In the granulocyte serie.s, the granuloblast (myeloblast) (.53), 
the neutrophil, eosinophil and liasophil progranulocytes .S (promyelocytes I) 
(GS, 03, 107) and the progranulocy’tes A (promyelocytes II) (03) are capable 
of mitotic division but most divisions occur normally in the progranulocytc A. 
Amitotic division has not been observed in any cell of this series nor have the 
granulocytes (myelocytes) (72), metagranulocytes (metamyelocytes) (74), 
rhabdoc\'tes (staff cells) (77) or lobocytes (polj’morphonuclears) (83) been ob- 
served to divide at all. In the pla=macyte series, the plasmablast (118) and 
proplasmacyte (122) may undergo either mitotic or amitotic division but the 
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teim most nearly equivalent to the new term is given in paren- 
thesis. It seemed necessary to introduce a new nomenclature 
for the eiythrocyte and granulocjde series because of the dis- 
agreement in the definitions and the inappropriateness of the 
terms in current use. To make certain that they were under- 
stood as intended, anyone using the old terms would have to 
define them each time they were used. The term normoblast 
exemplifies the mappropriateness of the old terms. It is a 
combination of a Latin and Greek root which should mean a 
normal stem cell since the term in ation-bla^t is ordinarily em- 
ployed only for the most immature cell of a series. The cell, 
however, is neither a stem cell nor a normal cell of the blood. 

The derivation of the new terms for the erythrocyte series is 
from the Greek word meaning nucleated. It would have been 
a little more logical to include the syllables eryihro between the 
karyo- and the final syllable, thus making karyoerythr oblast, 
prokaryoeryihrocyte, etc., but this makes the name unduly long 
and it seemed better to omit these syllables and have it under- 
stood that these are cells of the er3i}hroc3de series. 

The old term myeloid series means marrow-like cells. This is 
a misnomer because they are cells forming an integral part of 
the marrow. Furthermore, this does not differentiate them 
from cells of the monocyte, plasmacyte or erythrocyte series 
which are also found in normal marrow. On the other hand, 
the term granulocyte series has come into current use for all 
ceEs of this group and seems much more logical. The letters 


plasmacj^e (125) only amitotic di-vfision. In the er 3 i;hroc 3 i:e series, the karjm- 
biast (megaloblast) (132) alone undergoes mitotic division, the prokarjmcyte 
(er3^1iroblast) (142) and karyocjde (pronormoblast) (151) undergo amitotic 
division, while the metakaiyocjde (normoblast) (156), reticulocyte (191) and 
aharyocj-te (non-nucleated erj-throcjde) (206) do not dhdde. The histogenesis 
of the thrombocjde series is not illustrated because the cells are too large to go 
on the page. The earliest cell is the megalokaryoblast, the next stage is the 
promegalokarj'ocyte, and the third stage is the megalokaryocjde which forms 
the platelets by splitting off of fragments of the cytoplasm. Th^e cells are 
described on page 104 and the platelets (30S-309) and megalokaryocj'tes 
(310-311) are illustrafed. The first two stages are capable of mitotic division. 
Only the platelets are found in the blood stream. 
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S and A after the progranulocjdes (promyelocytes) have been 
substituted for the I and II to avoid .a suggestion of sequence. 
S applies to cells which have specific granulation, i.e., neutrophil, 
eosinophil or basophil, and A applies to cells which have ozuro- 
phil granulation or are agranular. The terms rhahdocyte and 
lobocyte should really be rhabdogranulocyte and lobogranulocyle 
but these seemed undul}’’ cumbersome. The derivation of the 
term rhabdocyte is from the Greek word meaning “curved rod, 
stick or wand” which well describes the shape of the nuclei of 
these cells. The term lobocyte is from the Greek word meaning 
“lobed” and should also suggest the typical lobed or segmented 
character of the nuclei of these cells much better than the 
cumbersome old term polymorphonuclear. The use of these 
terms avoids the confusion arising from the use by some authors 
of the term polymorphonuclear to include the rhabdocytes (staff 
cells). 

HISTOGENESIS 

Figure 1 illustrates the author’s conception of the histogenesis of the cells of 
the blood and marrow. It is based on a study of the literature evaluated in the 
light of a study of many thousand blood smears, over four hundred sternal 
marrow smears, and over four hundred separate experiments on the culture of 
human marrow. The evidence accmnulated is too extensive to present here in 
detail but much of it will be found in the atlas of hematology.’ These studies 
lead to a classification agreeing with that of all major students of the subject in 
all essential details except those discussed below. 

Note in figure 1 that the first cells of each series are almost identical in ap- 
pearance. The monoph 3 detists or Unitarians, including Downey^, Kato®, Fer- 
rata®, and Pappenheim^, believe that these cells are actually identical and use 
the terms myelohlast (Downey), liemacytoblast (Ferrata), or lymphoidocjde 
(Pappenheim) for this cell. 

The dualists believe that the granuloblast (myeloblast), monoblast, Ijunpho- 
blast, and pla'smablast, as pictured, are actually one and the same cell which is 
capable of giving ri.«e to any of the leukocjdes but that the karj'oblast (megalo- 
blast) is a distinct cell type, capable of giving rise to cells of the er 3 'throcj’’to 
series onb'. The leading exponents of this school are Ehrh'ch®, Naegeli®, 
Schridde'®, Piney”, and Helb’^’. 

The trialists, among whom are Scliilling” and IlosenthaP‘‘, differ from the 
dualists only in believing that the monoc 3 rte series is derived from a reticulo 
endothelial cell of the spleen (not the monoblast here depicted). They agree 
with the dualists that the other leukocytes are derived from a single stem cell. 
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usual!}- called a myeloblast, and the en'throc5-tes from a third stem cell, usually 
called a megaloblast. 

The extreme poJyphyletists, repre-sented by Sabin’ ° and her students, believe 
each of the series is derived from a separate stem cell somewhat as here pictured. 

The author believes that both the monophyletists and poh-phj'letists are 
right. It is absolutely certain that all of the cells are originally derived from a 
fertilized O'i'um and probably much later in embiymnic h'fe there is a .single cell 
capable of giving rise to either a granuloblast (mj-eloblast), monoblast, lympho- 
blast, plasmablast, or kan-oblast (megaloblast). This .single cell probably is 
either an embry'onic reticulum cell or an embiyomc endothelial cell. It is the 
belief of the author that once the stem cells have been formed, they lose the 
ability.- to differentiate into any other cell than tho.se in the h'ne of development 
.shoyy-n in figure 1. 



Fig, 2 


The chief evidence again-st the monophyletic y-iew is that no leukemias have 
been reported in yvhich prolj-mphocy-tes, progranulocy-tes (promyelocy-tes), 
proraonoc\-tes, propla.smac}-tes, and nucleated red cells were all present to- 
gether. Similar ey-idence makes the dualistic and trialistic theories difficult 
to accept. Furthermore, the evidence from marrow studies in leukemias and 
marrow cultures from normal sternal marrow is that mitotic division after fetal 
life occurs not in some fixed tissue cells such as a reticulum cell or endothelial 
cell but chiefly in the lymphoblast and prolymphoeyte stage, in the granuloblast 
(myoblast) and progranulocy-te (figure 2) stage, in the monoblast and promono- 
cy-te stage, in the plasmablast and proplasmacy-te stage, and in the karyoblast 
(megaloblast) stage (figure 3). This makes unnecassaiy- the assumption that 
the stem cells are being continuously formed from fixed tissues cells after fetal 
life. 
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Wiseman^® would disagree uith the Ij'mphocj’te series as here depicted since 
he feels that the criteria of immaturit}'- in this series should be the degree of 
basophilia in the c3'toplasm, but the evidence from studies of the blood and mar- 
row of acute leukemias, infectious mononucleosis, and cultures of the blood and 
marrow of these diseases leads the author to agree with most other hematol- 
ogists in the classification here depicted. 

]\Iost hematologists would disagree with the author in listing a separate 
plasmacjde series as the5’’ believe that plasmacjdes are altered hmiphoc.vtes. 
Tlie evidence for a separate plasmac3d;e series has been, in part, presented in a 
paper on plasmac3'tic leukemia’-. Since this paper was VTitten, cultures of 
blood and marrow have shown that normal blood and marrow contain cells 
similar to IIS and 119 which are capable of both mitotic and amitotic division 
and which mature into t3'pical plasmac3'tes, similar to 125 . Xo transitions 



have been seen in this material between a l3*mphoc3’te and an3’ cell of the jnas- 
mac3’tc scries. 

Some hematologists, notabl3' Downe3"*, Pine3'”, and Kato®, would disagree 
with the cr3'throc3"te series as shown here. These investigators believe that 
there are two separate series of red cell fonnation. One the3' call the megalo- 
blast series in which the3' would name the cell numbered 134 in figure 1 a 
promegaloblast and consider that it develoj)s through a megaloblast stage to a 
large non-nucleated cell called a megalocijtc. The other the3' call the nonno- 
blast series and consider that it begins with a cell similar to the one pictured 
as a prokar3'oc3'tc, which the3’' would call a pronormoblast or a normoblast, and 
develop^i through the stage of a normoblast into the er3'throc3'te of normal 
blood in iwst-fetal life. The3' believe that the megaloblast scries is a method 
of red cell fonnation developing earh’ in fetal life and not appearing as a method 
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oF fed cell formation after birth in any condition except pernicious anemia, but 
that in pernicious anerm'a, the formation of red cells reverts to that early fetal 
fonn. The chief evidence in favor of this •vdev/ is the fact that the marrow 
in pernicious anemia and in early fetal life does contain large numbers of cells 
similar to 134 : and that such cells are very scarce in the marrow of healthj' 
Iiersons or in diseases other than pernicious anemia. These authors believe 
that they do not occur at all in healthy marrows. Since, in the process of mat- 
uration, there is a tendency for basophilia of the cytoplasm to decrease and 
hemoglobin formation to increase, the3' reason that the cells found in pernicious 
anemia vith a verj' immature nuclear structure which have already developed 
much hemoglobin in the cjdoplasm must be more mature than cells with a 
nucleus similar to that shown in the cell here called a prokaryoc3d:e which con- 
tains little hemoglobin in the cjioplasm. 

However, it seems to the author unjustifiable to use the amount of hemo- 
globin in the cvioplasm as the criterion of the age of the individual cell since 
many polychromatopHlic akarjmcytes (non-nucleated red cells) are seen which 
contain practically no hemoglobin and these must certainly’’ be more mature 
than nucleated red cells which contain much hemoglobin. If one uses the 
nucleus alone, however, as the criterion of the maturity of the cell, one can ar- 
range a continuous series, each one differing from the neighboiing cell by an 
almost imperceptible degree, from the most immature karyoblast (megaloblast) 
to the most mature metakarj'ocj’te (normoblast) which is just losing its nucleus. 
Furthermore, the author has been able to find in normal marrow and in the mar- 
row of many diseases other than pernicious anemia karyoblasts identical in all 
respects to those seen in the marrow in pernicious anemia although admittedly 
they are much less numerous and not likelj’’ to be encountered unless one looks 
at thousands of cells. An additional point in favor of the author’s \new is that 
administration of antipemicious anemia principle to patients with pernicious 
anemia results in a gradual transformation of the numerous immature karv’o- 
blasts (megaloblasts), or promegaloblasts of Dovaiej'-, into t3’pical metakaryo- 
cytes (normoblasts) . This can be followed from day to day by sternal puncture 
in the patient or from hour to hour in marrow cultures of pernicious anemia 
marrow. It does not seem likely that a deficienc3" occurring in mature life 
would produce a reversion to an embr3mnic t3Tpe of blood formation and that the 
administration of the deficient substance would produce a retmm to an adult 
type of er3rihrocyte formation. The author, therefore, agrees with Isaacs^® 
and Sabin^® in believing that the kar3'oblast (megaloblast) is the precursor of 
the metakar3mcyte (normoblast) and that in the illustrations in Kato’s article® 
the actual progression would be down the megaloblast series and then through 
the normoblast series, rather than having these two series parallel each other. 

It will be noted that in each series the first step in maturation is an increase 
in coarseness of the chromatin structure of the nucleus. Usually this is fol- 
lowed by loss of nucleoli and changes in nuclear shape. In the author’s opinion, 
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the changes in cytoplasm, such as the development of granules or of hemoglobin, 
decrease in basophilia, etc., are much less important criteria of the stage of de- 
velopment than the nuclear characteristics. 

This view of the histogenesis of cells of the blood and marrow, while it seems 
to have the preponderance of e^ddence in its favor, can not be regarded as finally 
established until a large series of ctiltures have been made, beginning with a 
single cell, the identity of wliich has been conclusively established. Such cul- 
tures have not yet been made but it seems possible that a modification of the 
technic now used for marrow culture may^ permit this. 


TABLE 2 

Neuthophil Grandles* 


KtrCLEOLt 

^’UCLEUa 

NAME or CELL 

Present 

Round or oval 

Neutrophil progranulocyte S 
(Neutrophil promyelocy'te I) 


Round or oval 

Neutrophil granulocyte 
(Neutrophil myelocyte) 

Absent • 

Bean or kidney-shaped 

Neutrophil metagranulocyte 
(Neutrophil metamyelocyte) 


Curved rod 

Neutrophil rabdocyte 
(Neutrophil staff cell) 


Lobed or segmented 

Neutrophil lobocyte 
(Polymorphonuclear) 


* If the granules are scarce, big, and blue, or the cjiioplasm contains vacuoles 
or is bluer than normal, they are toxic neutrophils but are classified otherwise as 
in the table. 


CELL IDENTIFICATION 

Ha-sdng decided on a satisfactory system of nomenclature and classification 
of the cells and having defined clearly' the characteristics of each cell ty'pe, the 
ne.xt step was to devise a sy'stem of cell identification whereby a technician ■with 
a cell under observation which had never been seen before and the name of which 
was not kno-RTi could find an illustration and description of the cell and defi- 
nitely' identify' it. Borrowing the idea from the sy'stem used in qualitative 
chemical analysis, the accompany'ing tables 2 to 6 were devised. Use of the 
tables is based on the answering of the simple questions suggested by' the 
headings. 
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The first question is, does the cell contain nenirophil, eosinophil, basophil or 
azurophil granules'? From the tj’pe of granule the cell under consideration 
contains, look up the further identification in the tables as listed belou'. 


Granules 
Neutrophil. 
Eosinophil . 
Basophil. . . 
Azurophil . . 
No granules 


See table 2 
See table 3 
See table 4 
See table 5 
See table 6 


If neutrophil, eosinophil or basophil granules are present (tables 2-4), the 
next question to ask is, does the nucleus contain nucleoli? If it does, and the 


TABLE 3 

EosrxoPHiL Gbaxules 



XUCLErS 1 

KAHB or CELL 

Present 

Bound or oval 

Eosinophil progranulocjto S 
(Eosinophil promyelocyte I) 


Bound or oval 

Eosinophil granulocj’te 
(Eosinophil myelocj’te) 

Absent • 

Bean or kidney-shaped 

Eosinophil metagranulocy^fce 
(Eosinophil metamymlocyte) 


Curv'ed rod 

Eosinophil rhabdocyte 
(Eosinophil staff cell) 


Lobed or segmented 

Eosinophil lobocjto 



(Eosinophil polymorphonuclear) 


nucleus is round or oval, the cell is the progranulocyte S (promyeloc 3 de I), 
corresponding to the type of granule. If nucleoli are absent, the next question 
to ask is, what is the shape of the nucleus? According to the shape of the nucleus, 
the name of the cell is given in table 3, 4 or 5. 

Note that in the tables the column headed “Number” gives the numbei^ of 
the cell description and illustrations in the atlas^ making an index to aid in 
comparison of the pictiues and comments "with the cell under consideration. 
This last column also senses as an index to any' specific feature of the cells. 

, If the cell contains azurophil granules (table 5), the first question is, is the 
diameter of the cell significantly greater than 15 micro, the size of the larger neu- 
trophil lobocydes (polymorphonuclears)? The second question is, are the gran- 
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ulcs fine arid diffusely scattered or are they large and in groups? The third ques- 
tion isj does the nucleus contain nucleoli? The fourth question is, what is the 
chromatin structure in the nucleus? The fifth question is, tohat is the shape of 
the nucleus? The sixth question is, is the peroxidase stain positive or negative? 
The peroxidase stain is only necessary in differentiating the progranulocyte A 
(promyelocyte 11) from the prolymphocjde. 

In table 6, the questions to ask in regard to cells having no granules are in- 
dicated. First, is the cytoplasm opaque or transparent? An opaque cytoplasm 
looks as if it had been dravm vath crayon, vfhereas a transparent cytoplasm looks 
as if it had been drawn with wfater colors. The remaining questions are similar 


TABLE 4 

Basophil Granules 


KTICLEOLT 

NUCLEUS 

NAME or CELL 

Present 

Round or oval 

Basophil progranulocyte S 
(Basophil promyelocyte I) 


Round or oval 

Basophil granulocyte 
(Basophil myelocyte) 

Absent • 

Bean or kidney-shaped 

Basophil metagranulooyte 
(Basophil metamyelocyte) 


Curved rod 

Basophil rhabdocyte 
(Basophil staff cell) 


Lobed or segmented 

Basophil lobocyte 
(Basophil polymorphonuclear) 


to those already discussed for table 5. It may be worth while to point out, 
however, that the coarse chromatin structure of the nucleus of the cells of the 
erj’-throcyte series and plasmacj’te series differs from that in the progranulo- 
cjde (promj’'eIocj’te) and lymphocjde series in having a very sharp demarcation 
between the dark-staining basichromatin and the light-staining oxycluomatin 
areas. The latter group of cells have a gradual transition between the dark and 
light areas of the nucleus. An important point of difference in the chromatin 
structure between the plasmacide and the karyocyte (pronormoblast) and pro- 
kar^'ocjde (erythroblast) is that in the plasmacyte the individual masses of basi- 
chromatin are much larger than arc the individual masses of basichromatin in 
the cells of the erj^throcj'te series. 
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SUMMABT 

A simple, logical nomenclature for cells of the blood and mar- 
row is proposed which it is hoped will become standard and 
permit comparison of differential cell counts made in one labora- 
tory with those made in another. The most important theories 
of the histogenesis of the blood cells are outlined and the author’s 
present concept of the histogenesis of the cells is presented. 
Tables of cell identification are given which, it is hoped, will 
guide the observer of a ceU under the microscope to its identity 
even though such a cell has never been heard of nor seen before. 
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THE MECHANISIM OF THE PRODUCTION OF 

ACIDOSIS* 

S. T. HELMS 

From the Department of Clinical Pathology, University of Maryland 

Medical School 

The present wide use of alkalizing therapy justifies a general 
consideration of the indication for alkalization and its signifi- 
cance. 

A general discussion of this subject falls naturally under the 
following headings: 

1. The mechanism of the production of acidosis 

2. The forces brought into plaj' bj' the body in maintaining the normal 

alkalinity 

3. Methods of investigating acidosis 

4. The importance of acidosis in certain specified conditions, and the rela- 

tionship of alkalization to these conditions 

5. The opinions of various pharmacologists and therapeutists concerning 

the efficacy of alkalization. 

In the beginning, a clear and concise defiidtion of acidosis is 
important. In the simplest words, when the bicarbonate of the 
blood is reduced below normal, acidosis exists. This does not 
imply that the actual reaction of the blood is changed, but means 
that the potential alkali of the blood is reduced. 

There must be maintamed a reserve to neutralize acids which 
may enter the blood, to stand as a protection against poisoning 
by such acids. Such reserve exists both in the blood and tissues. 
Normally, the amount of alkali available permits the blood to 
combine with from 50 to 70 volumes of GO 2 imder definite con- 
ditions. The amount present is expressed as “CO 2 combining 
power,’’ and its estimation is the most widely used means of- 

* Received for publication February 19fch, 1937. 
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measuring the extent of acidosis. As the alkali reserve is used 
up by the entrance of lactic or other acids into the blood, the CO- 
combining power decreases. 

A simile illustrating the function of the alkali reserve and its 
influence on well being is that of a business and its capital reserve 
which is drawn upon to carrj’' the business through times of stress. 
As long as it is not completely used up, busmess continues to 
operate more or less smoothly. The more the reserve is called 
upon, the closer is the approach to bankruptcy until finally, 
after all the reserve is depleted, a climax is reached. At this 
point in order for smooth functioning, the reser%’-e must be bol- 
stered or bankruptcy impends. 

Thus it is with alkali reserve in the animal economy. Small 
changes do not cause symptoms, but they do influence metabo- 
lism, just as losses in business, drawing on resen’^e, bring it closer 
to the danger point. A business without a proper reserve is not 
weU maintained; a person vith even a mild acidosis is not in per- 
fect health. 

The causes of this condition are mainly two; 

1. Excessive production of acid in the body 

2. Defective elimination of acids normallj'^ produced 

3. A third, but not as frequent cause, may he the ingestion of acids. 

EXCESSn'E PRODUCTION OF ACID WITHIN THE BODY 

In some metabolic disorders, the normal oxidation of fats is 
incomplete, viz., does not go on to CO- and HjO, but stops at 
diacetic or beta hydroxy but 3 Tic acids and acetone. This occurs 
in conditions in which tlie body cannot completely oxidize car- 
bohydrates — the t3T3ical example is diabetes. 

Acidosis frequently follows administration of anaesthetics, 
due to interference with normal metabolism. 

It also occurs in conditions in which the power to oxidize may 
be unimpaired, but the supply of carbohydrate may be deficient. 

Under this heading comes: 

1. Starvation — abstinence from food 

2. Conditions which prevent absorption: pernicious vomiting, cyclic 

vomiting of childliood, conditions of defective absorption of carbohy- 
drates from the intestinal tract. 
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In some children sjTnptoms of acidosis frequently arise and are 
relieved bj’- giving alkali. 

DEFECrmS ELBIECATION FROM THE BODY OF ACIDS NORaiALLY 

FOUND 

These fall into tvo groups: 

1. Defeciii'e Mdney eliminalion. Certain tj'pes of renal disease, especiallj’- 

those characterized by marked nitrogen retention. 

2. Releniion of COi,. Conditions of defective circulation, poor supply of 

blood to the lung, cause insufficient aeration and decreased elimina- 
tion of CO 2 . In some conditions the state of the lung itself prevents 
efficient aeration — it maj* occur in emphj'sema, pneumonia, pulmo- 
nary edema, and morphine poisoning. 

Excess ingestion of acids. Hydrochloric acid by mouth; 
ammonium chloride or calcium chloride. 

Acido.sis following methyl alcohol poisoning is of this type. 

This general discus,sion, although brief, throws definite light 
upon the mechanism of the production of acidosis. It is a well 
known fact that frequentlj^ accumulations of organic acids do 
occur— more frequently than was formerly thought — especially 
in such conditions as the common cold, la grippe, etc. 

' THE FORCES BROUGHT INTO PLAY BY THE BODY IN MAINTAIN- 
ING THE NORMAL ALEALINITY 

The bodj’' possesses a reserve stock of potential alkali, car- 
bonates and phosphates, plus proteins which prevents changing 
of the actual reaction of the blood. All this potential alkali must 
be used up before this actual reaction is changed. 

To be more specific, if a certain amount of water required one 
cc. of normal alkali to alter its reaction, the same amount of nor- 
mal blood serum would require 300 cc. of the same strength 
alkali. 

The kidneys also take part in the maintenance of the acid base 
balance and quantitatively excrete 60 to 70 cc. of normal acid a 
day from the body. The order in which the blood alkalies are 
used up is first the bicarbonates, then the carbonates and phos- 
phates and tissue, and finally the alkali salts of the bones if the 
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process is carried far enough (this explains the loss of calcium in 
acidosis). 

Step by step the store of alkali is used up as follows: 

1. Nevlralization by buffers. That is, the bicarbonate, carbonate and phos- 
phate which are the first to come into play and are instantaneous, their action 
being a simple chemical double decomposition of an acid and a base with the 
formation of a neutral salt. The buffers of the blood can handle 1000 cc. of 
normal acid before fatal acidosis occurs. 

2. Respiration, This is the second mecham'sm to assert its effect and is also 
rapid in action, and is chiefly for the purpose of lowering the H2CO3 of the blood 
by added acid. The respiration does this by getting rid of formed H2CO3, 
while permitting 80 per cent of the buffered salts to be neutralized before the 
pH falls to 7. 

Neither of these two body changes act to do anything to restore the body’s 
alkali resen^e to normal, that is to say, they do not bolster the depleted store of 
allcali. 

3. The Mdney’s excretion of free buffer acids. Free acids on entering the blood 
react to form alkali salts, thus causing a primary alkali deficit. In response to 
this the body excretes some of its phosphate which is transformed in the kidney 
to the acid form. As each molecule is transformed, it leaves one equivalent of 
alkab', which remains and reacts with H2CO3 to form bicarbonate and builds 
up alkali reserve. This action therefore is one of replenishment while the neu- 
tralization by buffers and release by respiration is merely one of protection. 
However, it operates much more slowly than the buffers and respiration. 

4. Removal of chlorine ion from the blood. In some unknown manner, the 
chloride is removed from the blood leaving the sodium free to neutralize acids. 

5. Combustion of organic acids, such as oxidation of lactic acid after exercise. 

LABORATORY METHODS OF INVESTIGATING ACIDOSIS 

1. CO 2 combining power of the plasma. This is the most useful test in study- 
ing the acid base balance of the blood, and probably one of the most useful of 
all laboratorj' tests available. It is done by the gasometric method of Van 
Slyke, and the results represent the amount of bicarbonate in the blood. 

In performing this test it is important that the specimen be handled with a 
minimum loss of CO 2 , The specimen should be collected ■ivithout stasis, a well 
oiled syringe being used, with a minimum amount of suction. 5 cc. of blood 
arc required wliich is transferred into an oxalated tube under oil and mixed with 
a glass rod, but not shaken. Tlie specimen should be sent to the laboratorj' as 
soon as possible but if it is kept on ice in a paraffined tube, may be kept for 
several daj’s. TIjc result of the test is reported in volumes per cent: 60-70 
being normal; 40-50 indicating a moderately severe or "compensated” acidosis. 



5IECHANISM OP ACIDOSIS 79 

When the volime per cent declines to as low as 30, definite sjnnptoms of acidosis 
occur; and "when as lonr as 15, coma is present or is imminent. 

In diabetes, the blood sugar is usually 300 mgm. and the urine contains 
acetone and diacetic acid in large quantities before the CO 2 combining power 
goes below 50. 

The CO 2 of the blood plasma is lower in women and children, hence their 
greater tendency to acidosis. 

2. Alveolar COo. This is the simplest test for clinical purposes, but is not 
much used. Air is rebreathed four times from a rubber bag. The sample of air 
then will have the same CO 2 content as venous blood. The air is bubbled 
through sodium bicarbonate solution containing an indicator and the solution 
compared with a standard. Results are expressed in m.m. of mercury or in 
volumes per cent. 5.5 volumes per cent is nonnal, this is slightly lower ^in 
women and children; 2 per cent indicates coma within 2 hours; 3-4 per cent 
suggests coma within 3-4 daj's. 

3. SeUard's test. In normal indiriduals 3-5 grams of sodium bicarbonate 
win cause urine to become alkaline. In acidosis, larger amounts are necessarj^ 

This fact is taken advantage of in estimating the extent of acidosis by Sel- 
lard^s test, vrhich is reliable and sensitive and has the added advantage that, 
"the number of doses (of alkali) required to get a neutral urine gives a rough 
measure of the degree of acidosis while at the same time correcting it"k 

The teclmique of the test is to give 5 grams NaHCOs every 2 hours imtil the 
urine becomes alkaline; test before each dose. The specimen is boiled before 
each test. A tolerance of 20-30 grams indicates moderate acidosis; 40-50 
grams, marked acidosis but not enough for symptoms; 75-100 grams, serious 
clinical symptoms. 

if there is marked renal deficiency, the urine might not become alkaline, 
which renders the test of no value in this condition. 

4. Hydrogen ion concentration (pH) of blood. The test is not used much be- 
carise a simple method does not exist and only e.xtreme delations of CO 2 from 
the normal can be detected. 7.3-7.4 is the normal limit — ^7.0-7.8 is the limit 
compatible with life. Various colorimetric methods are available for measuring 
pH in this maimer. The best known is that of hlarriott^. Whole oxalafed 
blood is dialyzed against a normal salt solution containing an indicator and the 
CO 2 is driven off from the latter and the color of the solution compared with 
suitable standards. 

The electrometric method would be the most desirable method, and, with 
the rapid advancement being made in the technique of making these measure- 
ments and more sensitive and stable eletrodes, it is probable that the difiiculties 
at present in-rolved in its use may be eliminated. Himms et aU have recentlj* 
reported electrometric measurements of the pH of biologic materials with an 
accuracy extending to the third decimal place. 

The pH of the blood alone however, has only a limited value since it only 
changes when ah of the reserve alkali is exhausted. To be of most significance, 
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it must be considered in connection -mth the bicarbonate content, CO 2 combining 
power. This is apparent when we consider that the following conditions may 
exist: 

1. Low CO 2 comhining power and a normal pH. This is most often the case 

and means a reduction of alkali reserve, an acidosis but mth still 

some alkali in reserv'e — a compensated acidosis. 

2. Low CO 2 combining power and low pH — an uncompensated acidosis. 

3. High COz combining power, high pH, alkalosis. 

4. High or normal COz combining power and low pH in acidosis, due to re- 

tention of CO 2 

Osgood^ prefera the titration of determining the alkali reserve. He regards 
it as one of the simplest and most important of all blood ehemical examinations. 
Bj’ this method, the technique of which is given in detail bj’’ Osgood, 2 cc. of 
plasma are decomposed by HCl N/50 and the excess acid titrated to pH 7.4 
by N/50 NaOH. 

cc. acid — cc. alkali X 22.4 = alkali reseri'e, expressed in terms of CO 2 
combining power. The author finds the method acemate to -within 1-1.5 
volumes per cent. 

In the discussion of alkalization' therapy, four questions aiise: 

1. Does acidosis really occur, as a health factor — when and how? 

2. By alkalization, do we mean chemical alkalization in the stomach or do 

we mean alkalization of the blood? 

3. Do the measures employed accomplish this? 

4. If they do, is it of therapeutic significance? 

The following general discussion deals with clinical, experi- 
mental and chemical facts involved in these questions. 

THE IMPOETANCE OF ACIDOSIS IN CEETAIN SPECIFIED CONDI- 
TIONS AND THE EELATIONSHIP OF ALKAEIZATION TO THESE 

CONDITIONS 

The common cold and acidosis. “There is a change in the blood chemistrj' 
and consequently there must be a change in the tissues supplied by the blood. 
There is a decrease in the bicarbonates or reserve bases contained in the blood 
plasma and the tissues, notably in that of the sodium and calcium salts.” 

"These findings seem to point the way to the conclusion that a cold is a local 
manifestation of a systemic disturbance; namely a disturbance of the alkaline 
balance or reserve — in other words, a mild acidosis, or, perhaps better stated, 
a lessening of the ‘buffer’ action of the blood plasma through a decrease in 
its bicarbonate content. This conclusion is strengthened by treatment in 
which thorough alkalinization will alwaj's abort and cure a cold — radical 
statement but nevertheless true, provided the treatment is thorough” ^ 
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In addition to the two above quotations from this monumental volume of 
research and publications, some definite facts which have been established in 
the study of the common cold are listed: 

1. Tiie secretions of the nose and throat in the common cold are less alka- 

line than normal. vSuch disturbances indicate a mild acidosis, 

2. Nasal obstructions, pohqji, deviated septum, swollen turbinates, cause 

a decrease of alkali reserv'e. 

3. Mouth breathing causes a decrease of reserve alkali. 

4- In enlarged tonsils, even without nasal obstructions, the reserv'e alkali 
of the blood is decreased. 

5. All of the symptons of a common cold, from simple corj'za to that of la 
gripple and “flu,” have been produced by induction of artificial 
acidosis by the administration of ammonium chloride, the severity 
of the svTnptoms being in proportion to the degree of acidosis pro- 
duced. The symptoms rapidlj' subside upon administration of alkali 
in large doses. 

Koehle® reports a definite constitutional disturbance, listlessness, drowsi- 
ness, and susceptibility to fatigue on sUght exertion after producing acidosis by 
administration of ammonium chloride, 15 grams daily for a week. 

Fatigue, Slight accumulations of organic acids occur through muscular 
fatigue, exertion, and nervous exhaustion — ^not enough to cause acid reaction, 
but enough to draw on the acid-base balance. 

TThen the muscles work they produce organic acid substances, commonly 
referred to as “acid fatigue products.” These products being carried in the 
blood, affect the organs and through them the system as a whole. Normal 
blood alkali is used up and a mild acidosis results, although the actual reaction 
of the blood does not change. A prolonged interval of rest is required for the 
body to adjust this condition by combining these acid substances and removing 
them. Nature may be aided in this process and protected from this change by 
a physiological alkali, 

A rise in blood lactic acid after severe exertion has been reported^ and a 
marked rise after a light exertion was reported by Schenck. 

Large quantities of lactic acid were found in the shirts of football players 
after the Olympic Games in 1929^. 

The lactic acid was found elevated 3 to 4 times the normal after artificially 
induced high fevers by Fishberg and Bierman®. 

These workers foimd that the normal bicarbonate of the blood was lowered 
by the excess lactic acid, even though a great part of it had been eliminated by 
the sweat. 

Alcohol and acidosis. It is an accepted fact that following alcohol, even in 
relatively sTnall amounts, there is a tendency for the reaction of the blood to 
shift toward the acid side. 

Himwich et ai.“ ^ablished that alcohol ingestion caused acidosis by leading 
to an accumulation of lactic acid in the blood, which disappeared slowly. The 
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mental and physical depression they attributed, in part at least, to this upset of 
the acid-base balance. 

Some individuals are extremely sensitive and become mildly acidosed vith 
very small quantities of alcohol. The blood was found to be less alkaline and 
the CO 2 combining power decreased in some of the experimental subjects as 
long as 48 hours. 

Alkalinization and its relationship to salicylate medication. Salicylates should 
be given with alkali for their best effects, since they themselves tend to cause 
acidosis. 

It is now realized that the intensive use of salicylates, frequently employed, 
chiefly in the form of aspirin, in the treatment of colds and “flu” results so often 
in excessive sweating and weakness that this part of the picture has come to be 
regarded as part of the regular sjTuptoms of the disease. 

Thompson and Dragstedt” have shown that in dogs the simultaneous use of 
alkali acts to prevent development of acidosis and gastric irritation as a sequel 
to salicylate therapy. They proved that calcium also has some protective 
action on development of salicj'lism; they conclude, “The ameliorating effect.” 

Mutch'^ discusses the possibility of loss of minerals from the body following 
excess intake of aspirin, and concludes that the addition of calcium protects 
yoimg animals from the harmful effect of aspirin on growing bone. 

Acidity may be associated with rheumatism. Acidity with accumulation of 
uric acid encourages local infection in rheumatism. 

Wood'^ states: “It is not improbable that that group of diatheses known 
as lithaemia, chronic gout, etc., are attended with an increased formation of 
acid substances. At least, in many of these cases we find the urine highly acid, 
and the attempt to correct the excessive acidity or diminished alkalinity with 
the use of alkalies would seem a rational procedure. There are, however, cer- 
tain salts, especially the citrates, which while themselves practically neutral in 
reaction, are oxidized in the stomach and appear in the excretions in the form 
of alkaline carbonates, and these are generally given the preference where it is 
desired to correct systemic rather than local acidity.” 

Cushny’"* has pointed out that citrates of the alkalies are largely used in 
gout, and acute rheumatism, as they render the mrino alkaline, and maj' be of 
value in both preventing and dissolving some urinary calculi. 

Alkalization is good empiric therapy in the treatment of lumbago. 

Alkalization of the urine. Alkalization is often a part of the therapy in 
treatment of pyelitis and urine infections. 

The coimnonest infections occurring in pj’clitis are those due to colon bacilli, 
wluch produce an acid urine. Changing the reaction of the urine from acid to 
alkaline and reversing the process several times may frequently overcome this 
condition. This therapy is commonly used with or without the concurrent use 
of urinarj' antiseptics. 

In fevers, severe sweating, and diarrhoea, the urine is often concentrated, 
the consequence of wliich may be irritation. This condition may be readily 
overcome by the use of a physiolo^cal alkali. 
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Alkalitalion as adjunct in the ireaimenl of certain sJdn conditions. The asso- 
ciation of acidosis in conditions such as urticaria or hives, food allerg}’’ and cer- 
tain eczemata, is so veil established that in the language of the laity, the con- 
ditions are often expressed as “too much acid in the blood.” Many phj'sicians 
in talking to the laymen in terms of the latters’ own language, often e.xplain his 
condition to Mm in this manner. 

It must be conceded that the e.xcretion of an acid perspiration may be an 
added irritating factor, and is amenable to treatment by alkalization. 

Acute infections and fevers. Acidosis is often severe in acute infections and 
fevers. That acidosis is a part of these conditions is too weU recognized now 
to merit more than mere inclusion in the list and alkalization in some manner 
is part of the armamentarium of everj- phj-sician in the treatment of these 
conditions. 

Effer^'escent alkalies, in addition to protecting the alkalinity of the blood, 
are ideal means of supplying fluids which are so necessary’’, act as diuretics, 
stimulate elimination through the skin, lend themselves admirably to the prep- 
aration of grateful refreshing drinks, and make the Metims of fevers more 
comfortable. 

Acidosis in diarrhoea and vomiting. By the use of effervescing alkalies the 
maintenance of the aUcalinitv' of the S 3 'stem maj’’ be enhanced by the beneficial 
effect of carbon dioxide, a quick acting stimulant, wMch acts in a favorable 
manner on nausea and upon the digestive tract. 

Even low blood pressure has been established as a cause of a lowered alkaline 
reser%'e,‘ the manner in which tMs condition brings it about has been attributed 
variously to low oxidation acthdt}* and to poor circulation. 

Cannon^® reporting on shock, has shown that a CO 2 combining power as low 
as 40 may accompany a systolic blood pressure of 70-S0, and with a systolic 
pressure of 60-70, it maj' fall as low as 35 and become progressive!}’’ lower as the 
blood pressure falls. 

With liver diseases, a lowered alkaline reserve is brought about by the failure 
of the liver to perform its glycogenolj-tic function, and -with low sugar metab- 
olism, goes acidosis. 

THE OPINIO]\’'S OF YAEIOUS PHAHilACOLOGISTS AND THERA- 
PEUTISTS CONCERNING THE EFFICACY OF ALEAilZATION 

Hfearah Meara refers to the fact that in Sellard’s test, acidosis while meas- 
ured, can at the same time be corrected, wMch is evidence that alkalies by mouth 
are an effective means of treating a lowered alkaline reserv'e. 

Meara makes the statement that, “The number of doses (of alkali) required 
to get a neutral urine gives a rough measure of the degree of acidosis while at 
the same time correcting it.” 

Woo<PK Wood definitely states that alkalies are used to correct reduced 
alkalinity in the body fluids. This means the blood, lymph, Ep|inal fluid and 
tissue juices. 
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Wood concedes that in certain instances there is an increased formation of 
acid substances and states that, “The attempt to correct the excess acidity or 
diminished alkalinity •with the use of alkalies would seem a rational procedure.” 
He goes further and states that because citrates do not unduly disturb digestion, 
they are given preference and that they are oxidized and appear in the secre- 
tions as alkaline carbonates. 

Cnshny^*. Restates the well-kno'vv’n physiologj' of the body in using alkalies 
and says, “If the plasma be titrated with an acid, more is required after an al- 
kali has been administered proAuded the carbonic acid is driven off during titra- 
tion. After alkali treatment then, the reaction of the blood is unchanged but 
the alkali available for the neutralization of acid is augmented.” 

Cushny goes further and deals with the subject quantitatively. He saj's, 
“A temporary alkaline reaction lasting two to three hours may often be induced 
by a single dose of 2-3 grams.” 

Normallj', 20 grams ever}' two hours for eight doses will increase the alkaline 
reserve by 75 per cent. This begins forty minutes after the first dose and lasts 
ten hours after the last dose (16). 

Js ihe use of alkali rational. The effect of an acidifjdng or alkalizing salt on 
internal acid base balance is equal to the effect of an equivalent amount of the 
corresponding pure acid or bicarbonate. TSventj' grams NH4CI or 45 grams of 
sodium bicarbonate will keep urine of a normal person continuously acid or 
alkaline as case may be. 

As little as 4 grams of bicarbonate or sodium citrate, between meals to a 
normal person will cause a temporary rise in plasma bicarbonate and a detect- 
able rise in urinary pH. 

It has been shown that the rise in blood CO2 capacity, and hence alkali re- 
serv'e, caused by a given dose of alkali is equal to the rise which would be ex- 
pected if the same amount of alkali were added to an amount of fluid equal to 
70 per cent of the body weight; or 0.02G gram of NaHCOa per kilogram bod\' 
weight will raise the blood CO: one volume per cent. 

Peters and Van Slrjke^. Discuss the subject in a manner similar to the above 
workers and point out how the citrates act to increase the alkali carbonates of 
the body. 

They refer to the work of Henderson who fmmd that as little as 4 grams of 
bicarbonate between meals produced a detectable rise of urinary pH. Hender- 
son states that the ghdng of sodium bicarbonate until the urine turns alkaline 
was a clinical test of the state of acid base equilibrium. The only way it could 
be this, would be by alkalizing the blood until the excess acid was neutralized. 

The advantages of sodium citrate as an alkalizing agent is pointed out. 

nimu'ich et al.^°. The work of Hrmwich et al. establishes beyond reasonable 
doubt that there is a real need for the use of an alkali after ingestion of large 
quantities of alcohol. 

They state 10 cc. of 19 per cent alcohol per kilogram in man is followed by 
acidosis. This would amount to about one quart or less of wine or its equivalent 
in any other liquor for a 70 kg. man. 
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, This beneficial efiecfc they believe may be attributed to two things: 

1. Direct increase in the alkaline reserve vrith more rapid neutralization of 

excess acid. 

2. Increase of CO 2 as a biproduct of oxidation of the citrate, vrith a conse- 

quent stimulation of the respiratory' center and more rapid oxidation 
and removal of alcohol. 

yrrighf'. Deals vrith lactic acid and shows definitely how the physiology 
is carried out in the body. 

e Imow that the lactic acid in the blood is increased after ingestion of alco- 
hol, sometimes to a considerable extent, and here Wright explains the action of 
alkrdies in aiding the sy.stem to neutralize it and eliminate it and that, “The 
reaction of the blood has altered to a much less extent than otherwise would 
have been the case.’’ 

Starling'^. Concedes the fact that the alkaline reserve can be reduced to 
the point where its buffer action is lost and then points out that a lowering of 
the pH of the blood may result upon the addition of acid, 

McGmgan^^. iMcGuigan states, "A considerable part of the citrates is 
oxidized in the body to carbon dioxide and water and so renders the blood 
and urine more alkaline.” 

RELATIONSHIP OF CALCrCHM TO ACIDOSIS 

In acidosis, with its associated fatigue and depression, goes 
blood calcium depletion, as .shown by the results of the investiga- 
tion published in the Annals of the Pickett-Thomson Research 
Laboratory on the common cold. The value of calcium also in 
modifjdng the action of salicjdates has been referred to. Solis- 
Cohen touches on the value of using an alkalizer which does not 
increase bj'' repeated administration, the excretion of lime and 
thus does not alter the calcium content of the blood. 
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NEWS AND NOTICES 

Tumor Ee^tr}- Loaa Sets raaj- noir be obtained on application to the 
Secretarj". 

The rental charge for such sets is S3.00 for one week, an additional charge of 
S2.00 being made for each additional week. A breakage deposit of S20 is re- 
quired which is returned when the sets have been returned intact. 

Sets mil be shipped express collect and are to be returned express prepaid. 


A meeting of the clinical pathologists of New Jersey was held in Newark 
October third at the Academj’- of hledicine of Northern New Jersey for the pur- 
pose of forming a New Jersej' Societj- of Clinical Pathologists, 

The following officers were elected: 

President: Asher Yaguda, hl.D., Newark, N. J, 

Vice President: Eobert A. Kilduffe, M.D,, Atlantic City, N. J. 

Secretar 3 ': A. J. Casselman, hl.D., Camden, N. J. 

Treasurer: A. Casilli, M.D., Elizabeth, N. J. 

The E.xecutire Committee is composed of; Dr. Eobert A. Kilduffe, Chair- 
man; Dr. Asher Yaguda, Dr. A. J, Casselman, Dr. A. Casilli, Dr. H. A, Mart- 
land, Dr. J. W. Gray, and Dr. hi. J. Fein. 

For the first time in its historj’ a Pathological Section was formed in the 
New York State Medical Societj'. The following officers and committees were 
appointed: 

Dr. .James Ewing, Chairman. 

Dr. N- Chandler Foot, Vice-chairman. 

Dr. hL J. Fein, Secretarj’’ (50 Greene Ave., Brookljm, N. Y.). 

Committee on Scientific E.xhibits: Dr. Ward J. MacNeal, Chairman, Drs. 
IQemperer, Stout, Stewart, and Sondem. 

Committee on Manuscripts: Dr. N. C. Foot, Chairman, Drs. Fein, Marten, 
and Graef. 

The SoCIETT for iNWESTIGATrVB DERiUTOLOGT 

A hew societj”, the Society for Investigative Dermatology was founded on 
June 10, 19.37, and will publish a new journal, the Journal of Investigative 
Dermatology. 

The officers and board of directors are: 

Dr. George M. MacKee, New York, President 
Dr. Joseph V. Klauder, Philadelphia, Vice-president 
Dr. S. W. Becker, Chicago, Secretarj" 
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Dr. J. Gardner Hoplans, New Yorli, Treasurer 

Dr. S. PoUitzer, New York 

Dr. John H. Stokes, Philadelphia 

Dr. Ptonilton Montgomery, Rochester, hlinn. 

Dr. S. M. Peck, New York 

Dr. Marion B. Sulzberger, New York 

The objectives of the new societj' and the journal include the effort to assem- 
ble under one cover all the numerous types of investigative work dealing with 
the skin, its functions and reactions, both phj’siologic and pathologic, a field 
not hitherto covered b}’ other societies and journals. The proposed first 
annual meeting and scientific program of the society will bo held in the Spring 
of 1938. All papers on investigations dealing with the skin, or its actions and 
reactions, or on investigative sj’philologj’^ may be submitted to 
The Journal for Investigative Dermatology 
Dr. Marion B. Sulzberger, Editor 
962 Park Avenue 
New York City 

It is expected that the first issue of the Journal will appear in January, 1938. 

Have You Met “Dn. Benjamin?” 

If “Dr. Benjamin” should happen to present himself as an associate of Dr. 
Simmons in the Department of Pathology at Northwestern University vith a 
hard-luck story of one kind or another — you are meeting an impostor. Tliis 
gentleman may want j'ou to endorse a check, borrow money, or get the names 
of other pathologists in your \ncinity. Before you do any of these tilings for 
him, see the February' 13, 1937 issue of the Journal of The American Medical 
Association, page 567 or the issue of November 6, 1937, page 1552. 

Then throw him out (if you are big enough), or call the police if you have 
already had 3mur quota of exercise for the day. 

This man is of average size, about 40 j'ears old, with hair tinged with graj'. 
His face is round with small, dark, slightlj" prominent eyes and his neck is short 
and thick. He is familiar with medical terminologj', has a fair knowledge of 
laboratory methods, and may talk quite familiarly of pathologists he knows. 

Be on your guard against this impostor. 

The New Jersey Society or Clinicae Pathologists Presents a Plan 

For the purpose of assisting in the coordination of the facilities of the state 
in the campaign against syphilis, the Executive Committee of this newli' formed 
society formulated a tentative plan for those phases of the campaign properly 
falling within the pro\’ince of the clinical pathologists. This plan is to be 
presented for discussion to the President of the State Medical Society, The 
Venereal Disease Control Committee of the State Medical Societj% the Welfare 
Committee of the State Medical Society and, after a definite plan has been 
agreed upon, to the State Department of Health. 
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The proposed plan in full follows: 

The ultimate success or failure of the campaign against syphilis inaugurated 
by Surgeon-General Parran of The United States Public Health Service will 
depend . upon two primary* factors of obvious and essential importance: First-, 
the mobilisation of effective measures for the recognition of the existence of 
the disease; and, second, the mobilization of effective methods for its treatment 
and control. 

It is thus apparent that to cany the campaign to a successful conclusion 
will demand the active cooperation not onl3’- of physicians in general, but of 
clinical pathologists in particular. 

It is obvious that the solution of the problem begins with the diagnosis of 
the disease and it is unnecessary* to dilate upon the difficulties with which this 
may at times be surroimded. Nor is it necessary’’ to discuss at length the care 
which must be taken to avoid an erroneous diagnosis of syphilis, on the one 
, hand, or the failure to detect a potential focus of infection on the other. The 
importance of avoidance of such errors — ^in so far as it is hmnanly possible to 
avoid them — is apparent. 

While the clinical study* of syphih's is essential and can never be neglected 
without disaster, laboratory* methods, such as the dark-field examination and 
the various serological procedures, are of equal and, in some measure, of para- 
moimt importance. For, as is well recognized, under many circumstances 
serological e\ddence may be regarded as the most delicate and constant single 
syTuptom of the disease. 

Because of these facts, the laboratory’’ stands in the forefront of the cam- 
paign and, by the same token, the clinical pathologist occupies a crucial posi- 
tion and becomes, in fact, the ke3*-man of the situation. 

It is readily’ apparent that, just as it is impossible for either the State or 
Federal Government to dense or expand an adequate persormel for adequate 
therapeutics, so present State or Mimicipal laboratory’ facilities are entirely^ 
inadequate to take care of the ■\'oIume of work incident to the conduct of the 
campaign; nor can they be readily* e.xpanded to the necessary* degree -without 
much delay and prohibitive expense. 

This difficulty^ is solved by* the employment of the present medical profession 
on a limited fee basis for the treatment of sy*philis. 

Diagnostic facilities can be seemed in the same manner by utilizing to the 
fullest extent the sendees of the clinical pathologists of the community or 
state. 

Eecognizmg this fact, and appreciating that the clinical pathologists and 
their laboratories form an already existing, strategically* located network 
throughout the country*, the United States Public Health Sendee has said that 
"It is not deemed feasible or advisable to restrict the performance of blood 
serologic tests to a central state laboratory,” nor, by* the same token is it ad- 
visable to estabh'sh branch laboratories for the pmpose. 

Smgeon-General Parran is definite in his desire that, in the necessary* utili- 



90 


XEWS AND NOTICES 


zation of laboratorj’’ facilities the fullest possible use be made of existing private 
and hospital laboratories, even to the point of stimulating by subsidy the 
establishment of private laboratories by clinical pathologists •where none are 
now available and, by the -withdrawal of state laboratory" facilities, if necessary’, 
in order to make the volume of work going to such private laboratories sufficient 
to secure an adequate return. 

Any" other procedure must inevitably' jeopardize the existence of the clinical 
pathologist and discomage entrance into this specialized field of the practice 
of medicine. And, should this happen, the deterioration of medicine as a 
Avhole -nffil have begun and -will inevitably’ continue. For there must be clinical 
pathologists — phy’sicians trained in the study of the causes and mechanisms of 
disease and trained in the recognition and evaluation of their manifestations 
and aftermath — there must be clinical pathologists to enable the study', eluci- 
dation, and control of disease, to assist the physician in his diagnostic problems, 
and in the newer and highly' developed biologic methods of treatment; and to 
supervise the activities of clinical laboratories, whether under Government, 
state, municipal, hospital or private auspices. 

These are the facts. In order to assist in the solution of these problems and 
to enable the efficient utilization of the laboratory’ facilities now existent in 
this State, the New Jersey Society of Clinical Pathologists presents, for con- 
sideration and discussion, a working plan for their participation in the sy’philis 
campaign. 

This plan embodies and is based upon several premises which may’ be 
thus outlined: 

1. That, by’ virtue of the distribution of pathologists and their laboratories 
throughout the State there now e.xists sufficient laboratory facilities to render 
unnecessary expansion of State or Municipal laboratories for the specific 
purposes of the sypliilis campaign. 

2. That such money as is to be allotted for the utilization of laboratory 
procedures may' be most wisely' and economically' expended in the utilization of 
already' existing private and hospital laboratories which are now equipped for 
this work. 

3. That a pro-rata allotment of such money’ on a cost-plus basis allowing a 
reasonable — though sUght — profit will not only' enable a satisfactory and 
efficient laboratory' coverage, so to speak, but -will, in so doing, conserve the 
existence of clinical pathologists ns an essential part of the practice of medicine. 

It is of primary importance that, as the utilization of laboratory procedures 
and their intelligent and safe interpretation in the study' of syqjhilis constitutes, 
as is obvious, a phase of the practice of medicine, any' arrangement invohdng 
the utilization of the serv'ices of a pathologist working in an institution must 
apply solely and directly to the pathologist and not to the institution. 

It should be further emphasized and reiterated that serologic procedures, 
which must be safeguarded by’ their relegation to the hands of those fully 
trained in their complexities, fully' cognizant of their inherent vagaries, and 
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thorougUj’’ conversant with their clinical interpretation and significance — it 
must be emphasized and reiterated that such procedures must not be blindly 
relied upon as the sole basis of the diagnosis of syphilis, but used rather as a 
means for selecting those cases in which further studies may' profitably' be made 
before the grave and practically' irreversible diagnosis of sy'philis can justly 
be made. 

With these aims in view the New Jersey Society of Clinical Pathologists pre- 
sents in this rexwrt the following detailed and specific plan for participation in 
the Sy'philis Campaign: 

- 1. The state to be divided into units or districts comprising one or more 
local units of government, such as city, coimty, or more than one county', 
depending upon population and availability' of clinical pathologists. 

2. Clinical pathologists who may' participate in this campaign must be those 
approved as competent in this field of medical practice by' the American Board 
of Pathology' or by' the State Department of Health. Certification constitutes 
such approval. 

3. In districts where there is no governmental laboratory doing serology', 
the phy’Bicians in that district should be notified by letter by the State Depart- 
ment of Health or the Venereal Disease Control Bureau to send their bloods 
and spinal fluids for serologic diagnosis of sy'philis to designated clinical pathol- 
ogists in that district, 

4. In communities or districts where governmental agencies doing serology' 
already exist, specimens of blood and spinal fluid collected by' physicians in 
the campaign against syphilis should be handled in one of two ways; 

a) The district redivided into smaller divisions, and clinical pathologists 
designated for each division and collectors instructed to deliver all specimens 
in that district to the designated clinical pathologist after the estimated load 
of the governmental laboratory has been apportioned to it. 

b) All specimens to be delivered to the governmental laboratory', which, in 
turn, redirects all specimens in e.vcess of its normal load to designated clinical 
patholo^sts in the district. 

Where the clinical pathologist designated does any' serologic examination 
under this agreement in a hospital laboratory, it must be specifically stated 
in the agreement that the arrangement is with the pathologist and not with 
the institution, 

5. Where large numbers of specimens may accrue from one given source, 
such as a large industrial plant, a large penal institution, etc., the entire load 
of such institution may be apportioned to the clinical pathologists in the dis- 
trict in which the institution is situated. 

6. Darkfield exanainations of primary' lesions may be handled in a similar 
manner, providing the facilities already set up by the Venereal Disease Control 
Bureau should at any' time prove inadequate. 

7. AH of these foregoing items are tentative and may be amended or adjusted 
to meet conditions found by' the State Department of Health or the Venereal 
Disease Control Bureau. 
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Fee Schedule 

For the purpose of this campaign the following tentative fee schedule is 
recommended. 

1. The fee shall be two dollars per serologic examination where the number 
of examinations per month does not exceed fifty. 

2. The fee shall be one dollar per examination where the number of e,xamina- 
tions per month does not e.\'ceed two hundred. 

3. The fee shall be seventy-five cents per examination where the number 
of examinations per month exceeds two hundred. 

Fee schedule for Darkfield examinations: Five dollars per darkfield exami- 
nation for Spirocheta pallida. 


Correspondence 

To ihe Editor: 

In the September issue of the Americ.\n Journal of Clinical Patuologt 
under the title "Caveat Emptor” you discussed at some length a test for 
syphilis which j'ou did not designate by name. Some of your remarks have led 
me to believe that jmu were referring to the Laughlen Test which was published 
in the Canadian Medical Association Journal of August 1935. 

You prefaced your discussion with a plea for accuracy and I am willing to 
believe that you intended your statements to be accurate. It is because of a 
number of verj' apparent and important inaccuracies in your statements that 

1 am prompted to write this letter trusting that you will not fail to make the 
necessary corrections. 

You stated that the results of only 400 blood samples and 20 spinal fluid 
samples formed the basis of the original publication of this test. It was clearly 
stated in that publication that 400 unknown blood samples, 20 unknown spinal 
fluid samples, several hundred known positive blood samples, IIS unknowm 
blood samples from cases under treatment and work done in other independent 
laboratories formed the basis for the publication. In other words, while the 
series was admittedty small, you have given credit for less than hah the cases 
actualty reported. 

You also stated that the method had not been sufficiently tried and that 
only the one published report had been made. It is quite inaccurate to state 
that the test has not been thoroughly checked. For 2 years the materials 
have been placed at the disposal of clinical laboratories in Canada and the 
U. S. A. for trial purposes and extensive records are now available. At least 

2 other independent reports on the test have been published and both authors 
obtained substantially the same percentages of agreements between various 
methods as were reported in the original article. 

I also take exception to your stand that ho.spital internes should not per- 
form tests for syphilis. The Laughlen Test presents no greater technical 
difficulties than the matching of blood in selecting a blood donor and the pro- 
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cedure is much, the same in both. Many institutions entrust the blood match- 
ing to internes. It is true that ^philis tests done by them should be checked 
by the clinical pathologist and it is equall}’- true that blood matching should be 
checked in the same "svay. A mistake in selecting a proper donor can result in 
more serious consequences than an error in reading a test for syphilis. The 
Laughlen test is an ideal one for emergencies when only an interne is available. 

Neglect to perform a test for syphilis is in some institutions an offense and 
rightly so, as a case I encountered recently goes to prove. A donor was tested 
in my laboratory by this method and found positive: when questioned he ad- 
mitted that he had received treatment and had given his blood as a donor 
twice in another institution. A test by an interne is better than none at aU, 
especially if under such circumstances it is used to exclude the e.xistence of syph- 
. ilis. The Laughlen reagent for this purpose can be kept ready for use at a 
moment’s notice and thus removes any delay or excuse for omitting a blood 
test. 

You took objection to one phrase in the instruction sheet which states that 
one using the test must assume some responsibility for using only good active 
reagent: your contention being that the operator assumes full responsibility 
in every case. 

You are right only in those cases where the operator prepares the antigen, 
the reagents and all the materials. In this case the antigen, and the stock 
reagent are prepared in a central laborator}* and the only responsibih'ty of the 
technician, in respect to the reagent, is to add saline as instructed and to 
discard ans', of this active reagent that remains imused as soon as it becomes 
bveractive. The greater r^ponsibility rests with the manufacturers, for 
without good reagents technicians cannot carrj’' out proper tests no matter how 
careful they may be. 

I share with the manufacturers in this greater responsibility since I check 
each new lot of reagent which they prepare. 

You took objection to the statement: "the Laughlen Test could be done by 
a medical practitioner,” 

Perhaps some practitioners cannot be trusted to carry out a simple labora- 
tory procedure. If anj' doctor wishes to cany' out tests for syphilis the Laugh- 
len Test is the simplest and safest one for him to use since he can secure the 
reagent ready for use and about all he has to do is place a quantity of reagent 
with an equal quantity of blood serum. Such a test is safe in the hands of a 
careful painstaking doctor who makes his diagnoses from clinical evidence 
supported by serological examinations of the blood. 

Li concluding, you ask a question which I do not hesitate to answer. No 
one should be expected to accept a diagnosis of sjphilis on himself from the 
positive result of any blood test. The diagnosis is properly made from the 
clinical evidence supported by laboratory findings. 

George F. Laughlen 
495 Broadview Avenue, 
Toronto, Canada. 
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(In publishing the Editorial in question the Editor had no intention of 
initiating a controversy, nor in adding these comments is there any desire to 
enter upon one. Nevertheless, in view of the importance of the principle in 
question, some further comment may be ventured. 

The point at issue is not whether the Laughlen test is a good test for serologic 
evidence of syphilis but whether this test — or any other, for that matter — can safely 
be broadcast as suitable for indiscriminate iise. 

It may be that Dr. Laughlen has de^^sed what some clinicians have long 
sought — a “fool-proof” serological procedime the results of which are infallible 
in all hands imder any circumstances. But this assumption seems open to some 
legitimate doubt and requires confirmation. 

A new test for syphilis must win its spurs by extensive and critical com- 
parison in many hands in terms of thousands, and the results of such studies 
must not be buried in personal archives but, by publication, made freely avail- 
able for critical analysis. 

As stated in the Editorial, there was on record when it was written, but one 
report other than Dr. Laughlen’s, If others have been made incorporating 
the experiences of the laboratories in question, they have not yet come to the 
Editor’s attention nor has Dr. Laughlen furnished copies or reprints of the data 
to which he refers. 

The Editor is still of the belief that, in view of the inherent and ineradicable 
complexities of serologic procedures applied to sj'phihs, something more is re- 
quired for their safe utilization than mere access to the necessary apparatus 
and reagents. One may readily secure the instruments necessary for per- 
forming a hysterectomy — but the requisite surgical skill is not thereby so easily 
acquired. Nor is the difficulty removed in toto by the fact that the reagents 
are supplied from a central laboratory — any more than surgical skill is ipso 
facto conferred by the fact that one’s set of instruments comes from a deluxe 
manufacturer. 

Moreover, the reagents for the Laughlen test as received from the manu- 
facturer still require manipulation by the recipient. It is necessary to avoid 
hypersensitmty of the antigen, to recognize the various factors which may 
produce anomalous reactions — some of which are briefly referred to in the leaflet 
advertising the product — and, which is not referred to in the leaflet, quite 
essential to learn to distinguish between doubtful and negative reactions. 

Dr. Laughlen says that “the only responsibility of the technician in respect 
to the reagent is to add saline as instructed and to discard any of this active 
reagent unused as soon as it becomes overactive.” 

But is not some serologic training and experience at least useful in detecting 
when an antigen has become hypersensitive? Is it really true that all one has 
to do “is place a quantity of reagent with an equal quantity of blood serum?” 
No precautions, no other skill or knowledge than this necessary to safeguard 
the procedure — and the patient? 

As one with some experience in serology the Editor still believes that it is 
necessary for those engaged in the conduct of serologic procedures in syphilis 
to accept — and be fully prepared to accept — ^not “some” but complete responsi- 
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biiity for their results. It is still necessary, therefore, for them to acquire a 
definite degree of thorough understanding of the principles and technical 
minutia involved. That internes, physicians, or ofiice technicians in general 
are uniformly so informed and generally so trained can hardly be without 
question. It can be maintained without fear of successful contradiction that 
to remove the safeguards which should surround the performance of all tests 
for syphilis is to incite ine\utable disaster, particularly for the patient. 

It may also be maintained, without much fear of question, that the un- 
restricted dissemination of any serologic procedure applicable to syphilis in the 
hands of those untrained in their basic principles and unsMlled in their use can- 
not fail to be disastrous in no small proportion of cases. 

This, is true whether it be a complement fixation test, or a flocculation test 
such as Laughlen’s or the Ide test which, in principle, it closel}' resembles. 

It goes without saying, of course, that not onlj'- blood grouping and a direct 
compatibility test, as well as some test for serologic e^ndence of syphilis, should 
precede a transfusion. It also goes without saying that those who apply such 
tests must first have hnowledge of their basic principles, acquire sJdll in their per- 
formance a7id, especially, by experience learn the pitfalls to be avoided. 

It maj' be that there are hospitals in which such important matters as blood 
matching and determination of the suitability of donors are left to internes. 
They are not to be commended without reser^'e for that. When tests for 
sj’phife are neglected as a sine qua non in the selection of a donor, an example 
of what may follow is cited by Dr. Laughlen. But if the Laughlen test is just 
the thing for an interne to do, why should it be checked by the pathologist as 
Dr. Laughlen says it should? And if it should be checked under such circum- 
stances, who should check it when done promiscuously by any one? If it is 
so simple and fool-proof and invariably correct and safe and incapable of error 
no matter who performs it or how — why need it be checked at aU? 

Dr. Laughlen purports to answer the question with which the Editorial con- 
cluded — and no one will ca\Tl at his reply. But the question was based upon 
the instruction leaflet which conveys the impression that “the test’s the 
thing”— it’s either positive or negative, you have it or you don’t. 

The excerpt following, from an address made by Dr. James Gregory, Pro- 
fessor.of Medicine in the University of Edinburgh (1790-1821) seems pertinent: 
“I do not know, nor can I conceive of any human contrivance that can more 
effectually and irresistibly oblige the phj'sician to study carefully the case of 
his patient; to study ever}-- sj-mptom and change of symptom; to e.xert himself 
to the utmost for his patient’s relief, and at the same time be as careful as possi- 
ble in the remedies he employs; than to find himself under the necessity of giv- 
ing a minute account of everything he has done in a very public manner and 
before a number of competent judges.” 

.. Under these circumstances it is not unreasonable to suppose that there 
might be some embarrassment attached to a diagnosis of syphilis largely based 
upon a ten minute test with two cents’ worth of reagents, the technic of which 
had been acquired in a few minutes’ time from a small sales leaflet. 

R. A. K) 
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Clinical Laboratory Diagnosis. By Samuel A. Levinson, M.D., Director of 
Laboratories, Research and Education Hospitals, Chicago; and Robert P. 
MacEate, Ch.E., Assistant Director of Laboratories, Research and Educa- 
tional Hospitals, Chicago. Cloth, 877 pp.; 144 illustrations and 14 plates, 
S9.50. Lea and Eebiger, Phila., Pa. 

This is a most comprehensive text on clinical laboratory procedures and 
their interpretation and will imdoubtedly take its place as a standard reference 
text for the laboratory, the phj^sician, and the pathologist. 

The methods presented are mainly those in use in the laboratories of the 
Research and Educational Hospitals, and, as may be expected from the experi- 
ence and reputation of the authors in this field, represent the advances made in 
clinical laboratory procedure. 

■RTienever necessarj’' for the proper correlation of clinical and laboratory 
findings a brief review is given of the anatomy, physiology, and biochemistry 
pertinent to the subject. This feature of the book, as well as the short reviews 
of outstanding diseases, will be of especial value to the physician in search of 
specific information applicable to a specific problem, as also will be the chapter 
on skin tests and other biological examinations. 

The book differs somewhat from other standard texts on this subject in 
the inclusion of a special chapter on laboratory methods in pediatric procedures 
and a rather comprehensive chapter on legal medicine and toxicology. A 
special appendix contains a detailed outline of a course in clinical pathology 
as given by the authors. 

This book will find its way to the laboratory library as well as that of the 
physician as a valuable and comprehensive reference text. It may be cordially 
recommended. 

Dr. Bodo Otto And The Medical Background Of The American Revolution. By 
James E. Gibson. Cloth, 345 pp., 7 plates, 84.00. Charles C. Thomas, 
Springfield, 111. 

Dr. Bodo Otto was of Saxon ancestry and for twelve years was Chief Surgeon 
for the Fortress of Kalkberg. In 1755 Dr. Otto with his family emigrated to 
America and located in Philadelphia. 

This book is the story of his subsequent career, not only as a physician 
in colonial days, but also as a Surgeon in the Continental Army. This alone 
would suffice to make an interesting story, but the book — as implied in the 
title — is much more than that. 

9G 
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It is an accountj ivell ■written and "weE documented, of the physician and the 
medical practice of earlj’’ Colonial America, and a tale of absorbing interest of 
the trials, the tribulations and the occasional triumphs of the military surgeons 
of the Revolutionary armies. 

Starting •with a picture of medical practice in Germanj"- in the days of 1650, 
the book then turns to medical practice in Philadelphia in colonial times; to 
the gradual establishment of a medical ser\'ice to Washington’s army and its 
development during the course of the Revolution. The regime of the conti- 
nental medical department under Alorgan, filled •with acrimonious complaints 
and recriminations culminating in his dismissal as Director; the medical depart- 
ment at Valley Forge; the famous quarrel between Rush, hlorgan, and Shippen; 
the court-martial of Dr. Shippen and its aftermath, are all recounted in a most 
interesting manner. 

Finally, there comes the post-war period when Dr. Otto settled in Reading, 
Pennsylvania, where he died and was buried June 15, 1787. 

This book is replete •with interest. It shoidd appeal to all who are interested 
in medical historj', especiallj- to those interested in early American and Revolu- 
tionar}’’ history, and in general to the reading pubhc. 

Once begun it will not readily be laid aside imtil the last page has been 
turned. 

Atlas of Hematology. By En^wix E. Osgood, A.M., M.D., Assistant Professor 

of Medicine and Head of Experimental Medicine, University of Oregon 

Aledical School, and Ci/AnrcE M. Ashworth, Medical Illustrator, University 

of Oregon Medical School. Cloth 255 pp., 325 colored plates, SIO.OO. 

J, W. Stacey Inc., San Francisco. 

Dr. Osgood's reputation as a hematologist, teacher, and investigator in the 
field of hematology suffices to ensure for this book a place among the outstand- 
ing te-xts upon hematology. 

Even were this not so, the book itself would command attention, for in 
many respects it is unique. 

As stated in the preface, “It’s major theses are, first, that accurate diagnosis 
is prerequisite to good therapj", second, that a systematic hematologic study 

wiU aid materially in the diagnosis of almost any disease Its aim is to 

show the physician and student how to plan and interpret this examination 
and the techffician how to jperform the laboratory phase of it. 

Any one called upon to make cytological blood studies -will readily admit 
the difficultj’- not infrequently encoimtered in the identification of particular 
cells. One of the purposes of this atlas is to minimize this difficulty so that, 
once the salient characteristics of the ceU have been noted, by means of the 
tablK, descriptions, and illustrations it may be identified “even though the 
observer has never before seen nor heard of it.” 

It will readily be seen that this is an ambitious project and in this respect 
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the atlas is indeed unique. It is obvious, also, that with this purpose in view 
the major emphasis of the atlas must be, as it is, on morphology. 

The book naturally begins with a discussion of the histogenesis and nomen- 
clature of blood cells. The author’s concept of the histogenesis of the blood 
is illustrated in the frontispiece and discussed in the opening chapter. Dr. 
Osgood’s position is midway between the monophyletists and the polyphyle- 
tists. 

No one will dispute the confusion of hematologic nomenclature and it is to 
tliis section of the book that the comments of hematologists may be largely 
directed. Here the author has introduced — on logical and clearly stated 
grounds — a new terminology for the granuloc3de (mj'eloid) and erythrocyte 
series. In every case, however, both the new and the most nearlj'" equivalent 
older terminology are given in the text to avoid confusing the reader. A table 
of nomenclature presents clearly the new terms suggested, the preferred older 
term, and also the many^ other names which have been applied to the same 
cell. 

Identification of cells bj’’ means of this book depends primarily upon deter- 
mination from a properly prepared and stained smear of the following charac- 
teristics: presence or absence of granules and their nature; presence or absence 
of nucleoli; and shape of nucleus. By reference to appropriate tables, certain 
other characteristics to be sought for are developed and the reader is finally 
referred to the colored plates illustrating the cells of the series in question from 
comparison with which the cells seen may be identified. 

The chapters describing the blood cells (I-X) are followed by seven chapters 
in which the hematological aspects of disease in general and diseases of the 
blood in particular are excellently and clearly discussed. This section should 
prove of great interest to the physician and clinical pathologist. There is 
finally an appendix of methods, an extensive list of references, both general 
and by chapters, and a full and comprehensive index. 

It is readilj'- apparent that the value of such a book as this is largely deter- 
mined, in the last analj'sis, by the character of its illustrations. The author, 
the illustrator, and the publisher alike deserve the highest commendation for 
the excellence of the plates and the exceptional manner in which they have 
been reproduced. 

This reviewer has seldom seen colored reproductions of stamed blood cells 
which so closely approximate the actual pictme seen under the microscope. 

It may be predicted with confidence that this atlas for many y^ears will 
serve a useful purpose, not only as a medium for the instruction of the student 
and the student technician but as a reference text for the physician, clinical 
pathologist, and hematologist. 

No matter how extensive one’s hematologic book shelf may be, this volume 
can be added to it with profit. 
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Human PoihohgiK By Hovr/ju) T. Ivahsn'er, Professor of Pathologj', 
Western Resen-e University. Witli an introduction by Simon Fle.vner, 
iU.D. Ed. 4, Cloth, 1013 pp., 443 illustrations, and IS colored plates, 
SIO.OO. J. B. Lippincott, Phila., Pa. 

Time v,rts vs-hen pathology -ivas regarded as concerned mainly -u'ith xnorphol- 
og}' and, as such, regarded as having but a more or less academic relation to 
the practice of medicine. Today, as Dr. Karsner aptlj’’ remarks in his Preface, 
“clinical medicine is applied pathologj-.” 

His book is v,*ritten from tliis viewpoint and those who are familiar with it 
will no* be surprised, therefore, tliat it has reached a fourtli edition. 

The book adheres to the conventional dhision into general and special pathol- 
og 3 * which extensive teaching c.xpericncc h.as sho^rn to best serve the purpose 
in presenting pathology as an introduction to and basis for the clinical branches. 

The first twelve chapters (330 pages) are concerned, therefore, with the pres- 
entation and discussion of the fundamental phenomena comprising the mecha- 
nism of disease, its causes, processes and effects. 

The remaining ten chapters arc given to the presentation of S3'stemic pathol- 
ogy, the discussion of specific chscascs and their specific effect upon the sj’^stem 
in general and upon specific sN'stems and organs in particular. 

The text in general evidences an ample and comprehensive e.xperience, both 
in the practice and teaching of the subject. 

Professor Karsner not only knows bis subject but possesses the fortunate 
ability to impart his knowledge. The style is clear and easy; the subjects well 
covered, the modem advances and current literature well and fairly presented. 

The illustrations arc not onlj' numerous but well chosen and well repro- 
duced, 

A list of pertinent references is appended to each chapter and there is a com- 
prehensive index. 

This book can lie recommended, not only to the student, but also to the 
pathologist and clinician as a valuable reference text. 

Trauma and Disease. By Leopold Bp.aiidy, M.D., Phj'sician in Charge of 
Industrial Diseases and Accidents in the office of the Corporation Counsel 
of the City of New York, and Samuel Kaux, M.D., Medical Examiner in 
the Bureau of Workmen’s Compensation of the Department of Labor, 
State of New York. Cloth, 613 pp.; 9 figures, .$7.50. Lea and Febiger, 
Phila., Pa. 

Among the many problems which phj'sicians in general, and often pathol- 
ogists in particular, are called upon to attempt to solve is the determination of 
the possible and probable relation between disease and a preceding single 
trauma. 

It is true bejmnd question that, in view of the present compensation acts and 
the prevalence of ‘'accident insurance,” the tendency of the Ia 5 Tnan is to attrib- 
ute to trauma an undue and often unwarranted importance. It is also true. 
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as pointed out by the authors in their preface, that physicians are sometimes 
prone to minimize the significance of injury, on the one hand, or, on the other 
to attribute to it too great importance, in each instance very often on a doubtful 
and purely theoretical basis. 

As Brahdy and Leopold also point out, at least some of the marked diversity 
of medical opinion in such cases arises from the lack of complete and accurate 
data. 

The purpose of this book is to “present the accumulated Imowledge concern- 
ing the relationship of a single trauma to disease, to indicate the limitations of 
this knowledge, and to develop the underljdng principles on which, in any 
given case, the medical opinion should be based.” 

The value of such an authoritative sun'ey and discussion cannot be over- 
emphasized. As the book is specifically concerned with the effect of a single 
trauma — physical or psychic — in producing or influencihg disease, its im- 
portance and value to the industrial surgeon, to the Compensation Referee, to 
the pathologist, the phj^ician at large — ^to all who may be concerned with 
this problem or find themselves involved in its discussion, is obvious and para- 
mount. 

Very visely — a feature which greatly enhances the value of the book— 
the authors have based their discussion, not on court decisions or the opinions 
(not always imbiased) of medico-legal experts, but upon authorities in individual 
fields of medicine. The twenty-four contributors are thus men of varied and 
extensive experience to whose opinions great weight must be given. 

This book can be highly recommended as an important and authoritative 
contribution to a very controversial subject which, Avithout doubt, deserves an 
enthusiastic reception. 

Clinical Allergy. By Louis Tuft, M.D., Cliief of Clinic of Allergy and Applied 

Immunology, Temple University Hospital, Philadelphia, with an introduc- 
tion by John A. Kolmer, M.D., Professor of Medicine, Temple University. 

Cloth, 711 pp.; 76 figures, S8.00. W. B. Saunders Company, Philadel- 
phia, Pa. 

Allergy and its manifestations are attracting much attention at the present 
time, all the more so because the subject is complex and its manifestations 
not easily interpreted. 

Not only is the mechanism of the condition itself far from understood, but, 
as a more or less direct consequence, the methods for the management and con- 
trol of allergic manifestations is also still in process of evolution. 

Dr. Tuft's book, therefore, should be welcomed by students of this problem 
and particularly by the physician confronted with its practical aspects, for it 
is not only comprehensive but eminently practical in outlook. 

In tills book. Dr. Tuft has summarized the present knowledge of the clinical 
manifestations, diagnosis, and treatment of allergy in an excellent and prac- 
tical way. 
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The book is divided into four main sections: I The fundamental principles of 
allergy and anaphylaxis as veil as those governing diagnosis and treatment; 
II The basic, etiologic types responsible for and important in most allergic 
conditions; III Clinical manifestations of allergj^, exclusive of those invohdng 
the skin; and Ik Allergic dermatoses and allerg}' in relation to the specialties. 
In this section a special chapter is devoted to allergy in children. 

An appendix presents an e.xcellent discussion of laboratory methods in ana- 
phylaxis, laboratorj- methods in allergj', directions for asthmatic and hay fever 
patients, lists of allergens and their sources, allergic diets and recipes and other 
information of practical value. 

There is an extensive bibliographj' and a comprehensive index. 

The style is essy and the discussions throughout the book bear the stamp of 
extensive practical experience and familiarity^ with the literature. 

, The author has adapted for the presentation of ihustrative cases, methods 
and the like, the table arrangement used by Stokes. 

This volume may be looked upon as a very useful text of value to physician 
and student alike. 

Lobar Pneumonia And Sei'um Therapif. Frederick T. Lord, M.D., Clinical 
Professor of Medicine, Emeritus, Harvard Medical School, Member of 
The Alassachusetts Ad%'isory Committee on Pneumom'a, and Roderick 
Heffrok, M.D., Field Director, PneumoDia Study and Service, Massachu- 
setts Department of Health. Cloth, 91 pp.; 10 figures, Sl.OO. The Com- 
monwealth Fund, New York. 

This is the first of three monographs in wHch viU be reported and analyzed 
the results of the study of pneumonia begun in Alassachusetts in 1931. 

The present volume presents the present conception of certain aspects of 
lobar pneumonia and the methods of application and the results of serum 
therapy. 

In Aiassachusetts suitable treatment with potent serum effected a definite 
decrease in the death rate of Ty^pe I and II pneumonia. The study has like- 
wise shown that serum can be administered advantageously in the home by the 
practitioner at large, providing the entire situation is thoroughly understood. 

The main purpose of the book is to present the subject of serum therapy in 
pneumonia in such a maimer as to encourage the use of this agent in a proper 
manner and in such cases as are best suited to the use of this method of treat- 
ment. 

The manner in which the subject is discussed can be seen from the table of 
contents; The Application of Specific Therapy to Lobar Pneumonia; Definition 
and Etiology’’; Factors Influencing Recovery; Clinical Diagnosis and Selection 
of Cases for Treatment; Recognition of Ty^ie of Pneumococcus Infection; Anti- 
pneumococcic Serum; Precautions Prior to Serum Administration; Adminis- 
tration of Serum and Dosage; Serum Reactions and Their Treatment; Results 
of Serum Treatment. 
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Although the book is small and compact it contains a wealth of practical 
information presented in an eminently practical manner and is thus of great 
value, not only to the practitioner but to all who are interested in pneumonia 
and its management. 

Textbook of Medical Bacteriology. By R. W. Paihbhothbr, M.D,, Lecturer in 
Bacteriology, University of Manchester. Cloth, 437 pp., 12 figures, 4 
colored plates, $4.50. C. V. Mosby Co,, St. Louis, Mo. 

As stated in the Preface — and as is apparent from the text — this English 
volume is intended primarily for the medical student and has for its aim the 
discussion of "bacteria as agents of disease in man and the application of bac- 
teriological methods of the prevent, diagnosis, and treatment of disease.” ' 

The book is divided into three main sections: I General Bacteriology, II 
Systematic Bacteriology, and III General Technique. 

The first two sections present a well written and easy flowing narrative of 
bacteria and their relation to disease and of the methods applicable to their 
study, without, however, discussing technique except in a very minor way. 
The last section, devoted to technique is very brief — ^too brief to be of interest 
to the laboratory worker and too general to be of great assistance to those seek- 
ing information on methods. 

The book is well plaimed to serve the end in view and should prove tiseful 
to the medical and dental student, the nurse, and to the physician desirous of 
survejing rapidly the modem concepts of bacteriology and its relation to 
disease. 

Diseases of The Blood and Atlas of Hematology. With Clinical and Hematologic 
Descriptions of the Blood Diseases, Including a Section on Technic and 
Terminology. By Rot R. Krackb, M.D., Professor of Bacteriology, Pathol- 
ogy and Laboratory Diagnosis, Emory University School of Medicine, and 
Hortense Elton Garvbr, M.S., Instractor In Laboratory Diagnosis, 
Emory University School of Medicine. Cloth, 632 pp., 44 colored plates 
and 17 figures, $15.00. J. B. Lippincott Co., Philadelphia, Pa. 

Dr. Ehacke's reputation as a hematologist is outstanding and his demon- 
stration of the relation of drugs carrying the benzol ring to the production of 
malignant neutropenia is an instance of liis skill in the field of hematologic 
research. 

It is to be expected, therefore, that this book would be an outstanding pro- 
duction and this expectation is amply fulfilled. 

The volume is divided into eight main sections: 1. Hematologic Terminology 
(15 pp.); II. The Development and Morphology of Blood Cells (56 pp.); 
III. Leukocytosis and Leukopenia (43 pp.); IV, The Anemias (139 pp.); 
V. The Leukemias (49 pp.); VI. Hemorrhagic Diseases (24 pp.); VII. Miscel- 
laneous (70 pp.); VIII. Hematologic Technic (59 pp.). 
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The section on Roentgenological Treatment of llie Leukemic States -was 
■written bj’’ Dr. J. J. Clark; that on Blood Groups and Blood Transfusions by 
Dr. P, P. Parker; the Chapter on Malaria by Dr. E. GambreU, and the section 
on Bone Marrovr by Dr. R. P. Custer. 

In hliss Garwer, ■w'ho prepared the dra'wings from 'which the colored plates 
"were made, Dr. Eracke has found a collaborator of rare ability. 

The book very properly begins ■with a discussion of hematologic nomen- 
clature, which as everj’^one knows, is lamentablj^ chaotic. This section deserves 
careful stud3’- for the recommendations made are sane and well based. A short 
glossary of hematologic terms ■wiU be welcomed bj^ the technician and need not 
be ignored bj' the clinician. 

The discussions of the origin and development of the blood bear ample 
evidence of extensive experience and a thorough and well balanced analysis 
of the literature. Indeed, this is characteristic of the book throughout. What- 
ever Dr. Exacke has to sa}^ is well and clearlj' said and readily understandable. 
In controversial matters his opinion is always fair, and ob'viouslj*' based on 
ample experience and a thorough consideration of all sides of the question. 

The discussions of the various diseases of the blood are excellent — ^well 
phrased, imderstandable, free from pedantr^q and bear the haU mark of the 
■wide e.xperience. The reader is conscious that while the author is not merelj’’ 
reiterating what others have said, he has utilized, adapted and interpreted it 
in the light of his own e.xperience. If Dr, Kracke had not already had a repu- 
tation as a hematologist, these discussions would have given him one. 

The section on Miscellaneous Conditions includes discussions of Infectious 
Mononucleosis, Polj'cjdhemia Vera, The Bone Marrow, Malaria, Blood Groups 
and Transfusions, and The Blood Picture of Normal Laboratory Animals. 

So constant, and sometimes so great, are the changes in medicine in general 
and in its specialized phases in particular, and so constantlj’^ are the concepts 
of today modified and changed by the investigations of tomorrow, that seldom 
indeed maj'" medical books be accepted as the last and final word. 

This book, however, maj^ be accepted as a well balanced, well written, and 
authoritative text on hematologj' well worthj’' of a place among the standard 
texts on this subject. 

For the benefit of the ineritable future editions of tliis book one or two 
minor criticisms may be made. In riew of the present frequency of transfu- 
sion as a therapeutic measure, the section on Blood Groupmg and Transfusion 
seems somewhat brief. The discussion of blood grouping technic is somewhat 
abbre'idated. There is no mention of the use of Type lA^ serum as a control 
procedure nor does it seem to this reviewer that the importance of titering 
groupmg senun is sufficientlj' emphasized. This has been so clearlj^ demon- 
strated bj' Coca’s investigations that this might well be included for the benefit 
of those who prepare their o'wn tj^ping serum. Some mention of the various 
methods of detecting the intragroup anomalous agglutinins responsible at times 
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for delayed reactions might also be mentioned. And for the benefit of those 
called upon to explain their occurrence, the discussion of post transfusion reac- 
tions could be extended. 

The section on technic embodies mainly the methods used in the authors’ 
laboratories, although some others are mentioned. This reviewer believes 
that the Tallquist scale should be completely ignored as not only grossly inac- 
curate but archaic and personally prefers Haden’s method to either the Dare or 
Sahli and hence regrets its absence. 

These, however, are all minor criticisms. 

This book may be heartily recommended without reserve to pathologist, 
hematologist, chnician, and laboratory worker alike. 



EDITORIAL 

The Laboratory and the Sypeh/Is Problem* 

A number of interesting developments have taken place in the 
laboratory diagnosis of syphilis since the beginning of the cam- 
paign against this disease by the Surgeon General of the United 
States Public Health Sermce. The reports of the Committee 
on the evaluation of serologic tests have been made public and 
some of the general conclusions are that the better flocculation 
tests are as reliable as the complement fixation tests, that soyne 
physicians can perfoim a given test as well or better than the 
originators of the test, that some private laboratories do excellent 
work others, not so good, and that there are State Board Labora- 
tories which do inferior work in regard to these tests for syphilis. 

Stimulated perhaps by these acthdties, serologists have brought 
forward a bevy of new tests, at least so-called new tests which 
for the most part are but slight modifications of previously 
reported tests, all claiming to be simplifications of some previous 
procedure. By inference or direct statement they imply that 
anyone from a janitor to a pathologist may perform the test — 
“an office tesP’ is the general slogan. 

Now none of this would be significant if it were not for the fact 
that particular emphasis has been placed on serologic tests in 
syphilis. The public and even the physician is being led to 
believe that a Wassennann reaction or its equivalent is all that 
is necessary to diagnose or rule out syphilis. The old slogan that 
the laboratory was but an adjunct to clinical medicine has long 
been forgotten, and it might be implied from a survey of recent 
literature that any technician may perform a ten-minute test 
and without other information condemn the patient to from two 
to five years of treatment, or release on the unsuspecting public 

* Submitted for publication, September 13, 1937. 
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a potential focus of infection or a subsequent “case’^ for all too 
energetic social agencies. 

Wbat seems to be lacking in modern literature, especially that 
intended for the medical profession, is the fact that, while 
laboratory tests are of paramount importance in this disease, 
careful clinical histories, examinations and correlations are also 
important. Furthermore, behind these apparently simple tests 
are intricate and complicated foundations, the principles of 
which are but hazily understood. Wh3'^ tests frequently go “off” 
is often never solved and it requires an experienced and funda- 
mentally trained worker to appreciate when trouble exists, to 
say nothing of the need of such a person to straighten out the 
tangle. 

Some advantage would seem to be had if investigators declared 
a holiday on the development of new tests for syphilis and spent 
their time in more fundamental research on the ah-eady existing 
more or less standard tests which are now as near perfection in 
regard to results as may be expected or even hoped. 

The general state of affairs in regard to laboratory practice 
in syphilis is exemplified by a recent advertisement bj’’ a prom- 
inent biological reagent house. It advertised a certain “new” 
test which could be completed within ten minutes, which needed 
limited skill for its performance and which could be performed 
for an average cost per test of approximately two cents! The 
final thrust is certainly indicative of the present spirit. T^Tiere 
is the cost of equipment, overhead, assistants, time, education, 
and all the host of necessities for performing intelligently any 
laboratory test? Is the cost of the reagent the only cost? 

Interesting also is the recommendation of the Committee on 
the evaluation of serologic methods in syphilis that State Labora- 
tories be bolstered up to do better tests by increasing and training 
their personnel. If these laboratories are made bigger and better 
what will happen to the private practice of laboratory medicine? 
If these laboratories after all these years are still doing inferior 
work, one may reasonably ask why not reduce their activities 
instead of increasing them? 
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Perhaps it is time to take stock and see in which direction 
clinical pathology is being constructed. At least, it is time to 
examine the footings for cracks. 

T. B. Magath. 


The Syphilis CAiiPAiGN- 

In the campaign agamst s3T3hiIis the degree of recognition 
accorded the clinical pathologist will depend, in no small measure, 
upon himself. It is essential, therefore, that local and state 
groups shall prepare specific proposals covering those phases 
of the campaign which properlj"- fall within the proidnce of the 
clinical pathologist, and that such proposals shall then be dis- 
cussed with comity and state medical groups engaged in planning 
the campaign. 

While such plans must necessarily vary somewhat in accordance 
with local conditions, it is quite probable that certain phases of 
one plan maj'' be applicable to others. The Editor will be glad, 
therefore, to present for general information such plans as are 
submitted to him for the purpose. 

In another place in this issue is given in full the proposals 
of the New Jersey State Societj" of Clinical Pathologists. 

The section on ^‘News and Notices” is open to summarized 
accounts of similar actmties in other states. 


R. A. K. 




DIALOGUE ON THE RELATIONS OF GENETICS AND 
EXPERL^'IENTAL EAIBRYOLOGY TO NEOPLASIA^" 

C. C. LITTLE AKD STANLEY P. REEVIANN 

JDr. Little: Why do 3’'ou suppose the Society of Ciinical Pathol- 
ogists has '•hosen a question of this type for discussion? 

Dr. Reimann: Because pathologists realize that the basis of 
comparison for tumor growth problems is normal growth. Be- 
cause they realize that many of their every’’-day problems in 
tumor diagnosis run into questions of inheritance, potencies, 
the waj* cells differentiate, the way they organize; in general in 
the way’’ cells behave. Thej’’ realize too that their specimens 
show cells onlj^ as of the instant when they are removed and 
fixed. They- like to figure out how the cells arrived where they’’ 
are — and what would have happened had the tissue not been 
removed when it was. In other words, in addition to the statics 
of pathology, they^ like to add the dynamic; in addition to cellu- 
lar pathology, they want to think in terms of cellular physiology’’ 
and when possible, even in terms of cellular chemistry. All of 
these and other questions, they realize, make it important that 
they’’ know as much as possible of what has been learned and is 
being learned in such dynamic subjects as genetics and experi- 
mental embryology. 

Dr. Little: This is interesting. Dr. Reimann, because in genetics 
we too are increasingly interested in the dynamic phase of that 
field. We find that experimental embry’ology is in one way^ the 
road over which genetics must travel in order to understand the 
relationship between a sub-microscopic structure known as the 

* Read before the Fifteenth Annual Convention of The American Society 
of Clinical Pathologists, Philadelphia, June 2-6, 1937. Received for publication 
November 1, 1937. 
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gene and the finished product of the adult character on which all 
of us clinical pathologists and biologists must base our classifi- 
cation. 

Dr. Reimann: But Doctor Little, pathologists for many years 
have had the feeling that the genes alone will not solve some of 
their problems and it is with the greatest of interest that we learn 
from you that the tendency to tumor formation, at least in cer- 
tain cases, can now be ascribed to transmission by way of the 
cytoplasm of cells. I believe pathologists would be interested 
in knowing how you determined that fact. You know that 
quite similar anatomic pictures, so far as chromosomes are con- 
cerned, are found in inflammatory conditions as in those that 
the pathologist calls real tumors. If healthy tumor cells are 
used for study, no change in the chromosome anatomy has been 
found in them specific of malignancy and no change which has 
not also been found in conditions other than malignancy, such 
as inflammations. 

Dr. Little: I should be glad to talk about that briefly. Dr. Rei- 
mann, with the understanding that I am quite conscious of the 
fragmentary and preliminary nature of our knowledge of the 
topic. In the first place, the relationship between chromosomes 
and cytoplasm is one in which the chromosomes have certain 
definite advantages. Their characteristic structure, number, 
and distribution make a strong appeal to the natural deshe of 
scientists to focus attention on what can be relatively easily seen 
and measured. The cytoplasm suffers because of its relatively 
obscure and variable type of organization and structure. 

Geneticists naturally first described and have largely studied 
these characters which trace back to some real or hypothetical 
unit which can be correlated with the chromosome. They have 
found, however, in mammals that the vast majority of variations 
in form or stmcture cannot be wholly accounted for bj’' that 
tjqie of influence. Indefiniteness frequently appears in the pic- 
ture. Many of us have therefore come to look upon the in- 
herited or transmitted material other than the chromosomes as a 
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potential seat of new elements to be discovered. One sucb case 
appeared verj'^ strikingly in crosses made between strains of mice 
wbich differed greatly in the amount of cancer of the breast 
which they formed spontaneously. It was found that the in- 
fluence of the mother upon the incidence of breast cancer in her 
female progeny was from seven to ten times as great as was that 
of the father. Since the female progeny inherited chromosomes 
equally from both mother and father it is evident that the 
greater influence of the mother depends upon something outside 
of the chromosomes. The simplest working h3’po thesis for the 
present is that this something ma3’- be inherent in or transmitted 
by the C3’topiasm. 

How about cases, Dr. Reimann, in which growth characters 
other than those influencing tumor formation show a c3d;.o- 
plasmic basis? Are there an3' such? 

Dr. Eemiann: There occurs to me immediately the question of 
sex and while this, strictly speaking, cannot be ascribed to cyto- 
plasmic influence, nevertheless, it has been shown that sex 
destin3'- may be determined by factors other than chromosomes. 
In some animals there is a cyclic change of sex; thus the 03’’ster 
is a she one 3'ear and a he the next 3’’ear. It cannot be because 
the arrangement of chromosomes changes but because of some 
other factor. Then there is sex reversal. Thus, the famous 
rooster of Basle who started life as a perfectl3’' good hen and after 
several 3’'ears as an egg-layer and good mother began to grow a 
comb and spurs. Also he, she or it, greeted the morning hke 
chanticleer. You wiU remember that this hen-rooster or rooster- 
hen w^as arrested, solemnl3’' tried for witchcraft, and publicl3’- 
burned at the stake. Surely in this beast and others which 
spontaneously change their sex, and in those in which it has been 
changed experimentall3’', the chromosome x-y complex has not 
been altered. The interest of pathologists in this lies in the fact 
that certain tumors exert definite influence on sex characteristics, 
such as the granulosa cell tumor and the arrhenoblastoma. 
Breast conditions are also influenced, such as in g3mecomastia 
and certain benign tumors in both sexes. 
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It is plain, therefore, that chromosomes are not the sole deter- 
miners of those processes which determine this fate. The cell is 
a physiological unit and this in itseK means that the cytoplasm 
also must enter actively into determination, because the func- 
tional unity of a ceU depends on active reaction between nucleus 
and cytoplasm. It depends apparently on the vievT)oint of the 
observer which part appears to predominate. Furthermore, we 
cannot ignore the locahzation problem. Inherited factors exert 
effects on development and differentiation, but this effect is 
often applied at a localized place. The individual is not a 
conglomeration of chemically different matter but is, in all 
senses of the word, an organism. Thus, if cytoplasm is indiffer- 
ent in development, and if material particles of the chromosomes 
are the sole determiners of development, it is extremely difficult, 
if not impossible, to understand the typical localization of their 
action. But apart from such general considerations, experiments 
with bastardization have shown that twins result, for instance, 
in triton when half blastomeres are experimentally constricted 
and separated. If the plane of cleavage is in certain positions 
one blastomere develops into a new organism and the other into 
only a fragment. Notwithstanding the fact that the triton egg 
has great capacity to regulate itself, i.e., compensate, the nucleus 
of one of the half blastomeres cannot maintain itself even though, 
according to the genes idea, it contains all of the anlage material. 
This demonstrates actmty on the part of the cytoplasm as well 
as a determining effect. Similar experiments have shown that 
the same thing holds true in certain insects. . Perhaps, Dr. Little, 
you could give another example or two. 

Dr. Little: Indeed I can. Dr, Reimann. I can mention the 
famous experiments of Wettstein on mosses in which leaf-shape 
inheritance and the growth habit inheritance is purely cytoplas- 
mic. This is so well known that it is even in standard texi; 
books of botany. Then again chromosomes of one species of 
Crepis, one of the compositae, have been transferred to the 
cjdoplasm of another without the second losing its cytoplasmic 
character. Similar experiments have been done on Epilobium, 
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another plant. Finally no one has as yet demonstrated chroma- 
tin, let alone chromosomes, in the so-called blue-green algae and 
yet they breed true to form. The pollen tube of Pelargonium 
carries no chloroplasts and the color of the leaf is therefore 
inherited maternally. I need not call j’-our attention to the fact 
that bacteria have no nucleus in the ordinary'- sense of the word 
and no chromosomes. While they are said to mutate with con- 
siderable ease, nevertheless it is possible to breed them true. 

Dr. Reimann: I am ver}’- glad to hear about this because, after 
aU, a strict chromosomal theorj’- of development is preformation. 
We no longer think in terms of the picture of the little man in- 
side of the spermatozoon, he in turn having httle men inside of 
his spermatozoa and so on ad infinitum as per the old idea of 
prefoimation, or mere unfolding out of preformed structures. 
I am afraid that complete dependence on the chromosomes is 
just another of these preformation ideas. If development is 
anjdihing, it is certainly epigenetic; which means that as one part 
is produced, it influences and exercises effects on the oncoming 
parts as they are developed. Furthermore, the idea that both 
nuclear and C3i;oplasmic constituents play r61es in development 
gives more opportunity for fitting in the facts of potency to our 
theories. You know, Dr. Little, that pathologists for many 
years have worked very industriously attempting to trace back 
the origin of tumors. They have not been content to say that a 
tumor arises in such and such an anatomical situation, such as, 
let us say, the side of the tongue, but they must trace it back 
to a microscopic origin identif jdng such and such a cell or few 
cells as having been the point from which the tumor arose. As 
you know, an enormous amount of work has been devoted to this 
subject, but siuce neoplasia is a dynamic consideration and the 
material on which these studies have been made has been fixed 
and stained, it does not surprise you that there are differences of 
opinion and endless squabbles about the points of origiu. I am 
so glad to hear you say that indefiniteness frequently appears 
in the picture, especially in mammals. 
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Dr. Little: The existence of indefiniteness does not by any 
means necessarily mean defeat. It really should be considered 
a stimulus to further study in many different fields. A good 
example of the value of such studies is the work done by Dr. 
D. F. Jones at New ilaven. Dr. Jones is a plant geneticist. 
He works chiefly with Indian corn — or maize. In this plant 
there are many mendelian characters known to depend primarily 
upon genes. The relationship of these genes to one another has 
been carefully analyzed. An excellent place to study the varia- 
tion in such genes and in other chromosomal characters is in the 
endosperm of the plant. As you know, the endosperm is de- 
rived from gametic tissue — that is to say, tissue in which changes 
in the chromosomes will at once be evident. Dr. Jones found 
that minor variations in the distribution of chromatin material 
were fairly frequent. These small changes in chromatin dis- 
tribution often lead to defects or as geneticists call them, defi- 
ciencies. Usually they produced only pigment changes but in a 
few cases actual morphological variations appeared. These were 
either overgrowth, xmder development, or abnormal growth of 
tissues usually controlled or orderly. The bearing of these ex- 
periments on the theory of tumor origin in mammals is indirect 
but highly suggestive. 

Dr. Jones’ work is also of interest in its bearing on Cohnheim’s 
theory of embryonic rests. What do you think. Dr. Reimann, 
is the present status of that theory — or rather, how do you see 
its application to the experimental work which you and your 
associates are doing? 

Dr. Reimann: Suppose I put it this way: The fertilized ovum 
contains all the potencies necessary for the production of a whole 
new individual. As the descendants of this fertilized ovum 
display these potencies they turn into different t3qDes of cells 
and then organize together into different kinds of tissues, parts 
and organs. This indefiniteness which you mention can be cor- 
related with several principles in experimental embryology, first, 
and very important, every cell which has not used up all of its 
potencies still has more than it normally expresses. For ex- 
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ample, ordmarilj'- but one new organism arises from a fertilized 
o\'um, but under certain circumstances two or even more may 
appear. Thus the quintuplets. And by separating the two 
ceils of a divided fertilized sea urchin o\Tjm it has been possible 
to obtain at least eight sea m’chins from one single cell. This 
ceil therefore has the potency of producing not one, but at least 
eight complete, competent sea urchins. Then there are the regu- 
latory phenomena whereb}'^ in typical, so-called regulatory eggs, 
cells can be removed from very young embryos and the com- 
pleted organism shows no defect. Thus, the potency of the cells 
remaining would normal have been exerted to produce a cer- 
tain given part; nevertheless, when necessarj’', other parts can be 
produced. Even in the completed organism regenerative and 
similar phenomena show that more potency exists than is nor- 
mally expressed, for regenerates themselves can regenerate, and 
regenerated regenerates can again regenerate in various or- 
ganisms in various parts. This means, as far as the origin of 
tumors is concerned, that when they arise from cells which have 
not lost their potencies, different lands of potency may be ex- 
pressed. 

Experimental embryologj’’ has shown also that when differenti- 
ation of a cell has proceeded to a certain point it can no longer 
retrace its steps, that is, it can no longer dedifferentiate. It is 
only in very primitive organisms and in primitive cells that dedif- 
ferentiation has been found. 

A third point is that after a cell has reached a certain degree of 
differentiation it can no longer divide. Unfortunately degrees of 
differentiation have not as yet been measured quantitatively 
with any degree of accurac 3 L In the very nature of the prob- 
lem you can see what a complicated task this measurement is, 
for each cell has its own t^q^e of differentiation and its degree. 
Is there anything contrarj^ to the findings of genetics when, from 
the point of view of experimental embryologjq we say (1) tumors 
arise from incompletely differentiated cells; (2) if incompletely 
differentiated the 3 r have more potencies than they express and 
(3) it is possible to have developed aU sorts of differentiations 
from flTiy particular, incompletely differentiated ceil or a group 
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of them. Consequently instead of searching as was done in the 
past for the origin of this, that and the other tumor, may we 
not saj’' that they arose from division-capable, therefore incom- 
pletely differentiated, cells, therefore with multiple potencies, 
and therefore with the possibility of producing different anatomic 
pictures? This, at least, focuses attention on what protoplasm 
can do and makes so much more interesting the newer experi- 
ments in transplantation, with organizers and so on. 

Dr. Little: I see nothing contrary to genetics in the situation 
that you outline. Of course, we must remember that we have 
no real idea of the number or extent of the earliest stages of 
processes which, if continued, may give rise to neoplastic growth. 
It is entirely conceivable that there may be hundreds of centers 
of abnormal growth which become abortive before a critical or 
even a discernible disturbance in morphology takes place. Our 
methods of observation as commonly employed are very rudi- 
mentary and primitive. It would perhaps be reasonable to 
change the major premises which we make and query whether it 
is not remarkable that more centers of abnormal growth do not 
appear rather than that so many do. From a biologist’s point 
of view the importance of “malignancy” as such is not so great. 
The real question is what can start growth and cell development 
independent of centralized control? What causes or allows cells 
to resume or to assume a type of growth which characterizes 
lower forms of life or the very early stages of mammalian on- 
togeny? 

Dr. Reimann: The crux of the situation in malignancy from 
the pathologist’s point of view is that while the cells may differ- 
entiate and thus produce good anatomic pictures of, let us say, 
glands, and physiologically, may differentiate even to the point 
of producing mucus or hormones as from particular testicular 
tumors, they nevertheless do not organize. From many consid- 
erations such as the fact that ofttimes in the very' same environ- 
ment, malignant cells and normal cells display differences when 
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groTring side by side, the latter organizing but the former not, 
it appears that some sort of change has taken place i\dthin the 
cell which destroj^s its ability to organize and incidentally to 
differentiate properly. Since tliis change occurs in a somatic and 
not a sex cell it has been called somatic mutation. Of course we 
ail realize that the word “mutation,*^ as ordinarily used, means 
a change occurring within the ceil which leads to the production 
of descendants differing from their forebears. Nevertheless in 
ordinar 5 * mutation, these changed cells do organize. There is 
this difference. In ordinary mutation organization takes place, 
in malignanc}’’ it does not. Could imu teU us, Dr. Little, a few 
things about what has been learned in genetics about somatic 
mutation? 


Br. Little: The reference to Jones’ work, already made, bears 
on this question and need not be repeated. It may be helpful 
to remember that the definition of a mutation is that it is a sud- 
den and self perpetuating genetic change. It is obvious that a 
cell or cells which give rise to a neoplasm meet this definition. 
That is not the whole question, however. Such a genetic change 
may theoretically occur in (1) a gene, (2) a portion or block of a 
chromosome larger than a gene, (3) in a whole chromosome, (4) 
in a whole set of chromosomes, (5) in the cytoplasm. If it occurs 
in a cell other than a germ cell it is said to be “somatic” i.e. of the 
body. It is evident that the influences which cause such a 
change may be solely initiated by the introduction of external 
agents such as radiation or application of carcinogenic sub- 
stances. Since the degree or extent of such external stimuli 
can be changed experimentally it is evident that they comprise 
one variable in the situation. There must also be considered 
the reaction of the cell to such stimuli. This reaction may be 
largely determined by genetics as expressed in the material 
composition and type of organization of the cell. It may also 
be modified by the relative proportion of various chemical secre- 
tions and stimuli produced in different types of internal environ- 
ments within the animal’s body. These in turn may depend 
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partly upon different genetic influences as expressed by various 
degrees of activity of enz3Tne activity or hormonal secretion. 
The situation is therefore complex but lends itself to and de- 
mands much more extensive investigation than it has yet been 
able to receive. 

Dr. Reimann: This is indeed very interesting, Dr. Little, and 
so we may consider somatic mutation as a possible working 
hypothesis. Might I imagine a state of affairs such as this: 
I would like to picture a cell which can still do something, that 
is, which has not exhausted its potencies, as having in it chem- 
ical compounds vdth numerous open bonds. It has actually 
been shown that imm ature tissue has in it much more general 
and more labile groups of compounds than mature tissue. As a 
cell matures ma}’’ we picture that those open bonds are satisfied 
in certain directions, but that the satisfaction of these bonds is 
not definitely fixed but merely guided along general lines by 
inherited characteristics? Thus, for instance, the cell must 
remain species specific, but within this wall it may do numerous 
things, and what it does depends on the environment, in the 
broad sense of the term, in which it finds itself; in other words, 
what building blocks are offered to it, and what physical forces 
are exerted upon it? Now when a cell becomes malignant it 
cannot utilize these building blocks nor does it obey the physical 
forces which ordinarily make it organize. 

Dr. Little: Such a conception would be perfectly consistent 
with what geneticists have found. In fact the degree of elastic- 
ity, chemically speaking, possessed by its cells may well be the 
fundamental basis for such evolutionary differences as one finds 
between such fixed and inelastic types as insects and such versa- 
tile and adaptable types as mammals. It may not be an acci- 
dent, therefore, that theoretical genetics have been chiefly ad- 
vanced by studies in insects while the practical relationship 
between the fixed inherited elements and the more unpredictable 
phases of growth and development remain very largely a mystery 
in mammals and similar forms. 
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Dr . Reimann: It seems, therefore, Dr. Little, that we are face 
to face TOth the organization problem in cancer. Biology has 
gone tlirough periods in which certain large problems have occu- 
pied the center of attention such as descriptive morphologj^, 
evolution and genetics. Do \^ou not think that in the future 
the organization problem will come increasmgl3’- to the fore? 
Just why do organisms organize the way they do into replicas of 
their parents? After all, geneticists are hard at work on this, 
and experimental embryologists also. The more we pathologists 
see of malignanc}'’ the more subtle do the differences appear 
between normal and cancer cells and the more insistent does the 
organization problem become. A few words from you on this 
would surely be appreciated, and then perhaps you will be good 
enough tn sum up a bit and indicate in a general way the direc- 
tion in which this biological problem should be attacked and 
wherein we pathologists can help and wherein we can keep our 
eyes open for contributions from geneticists and others in this 
field. 

Dr. Little: To sum up I should advocate the general adoption 
by all active in experimental pathology and other branches of 
experimental medicine of the principle of using known genetic 
stocks of animals. These will be homogeneous and predictable 
to the highest degree possible in mammalian material. Second 
I should advocate the variation under experimental conditions 
of the factors of internal environment such as sex, age, amount 
of internal secretion, nutrition, various degrees of exposure to 
stimuli, etc. Then, keeping these latter factors constant, I 
should begin to vary the genetic types of animals usfed. One 
could thus gain a much more accurate picture of the relative 
importance of genetic and other agents in the etiology of all 
growth phenomena including cancer. 
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There have been no acceptable theories to explain eclampsia on 
a pathological and physiological basis. No complications of 
pregnancy that might be interpreted as eclampsia have been 
produced experimentally, and, so far as is known, this condition 
does not occur in animals. When the pathological changes 
which are found in human eclamptics are produced in pregnant 
animals, the pathological physiology underl3dng this disease may 
be determined. 

It is our purpose in this preliminary report to give the results 
of experimental and clinical studies which we believe indicate 
that eclampsia is primarily due to a fetal hj^pometabolism, 
which is in turn secondary to a subclinical maternal hypo- 
thyroidism exaggerated by the increased metabolism occurring 
during pregnancy. One condition present in hypometabolic 
states, and which we believe is largely responsible for the patho- 
logical changes causing eclampsia, is a faulty metabolism of 
cholesterol. Evidence of this abnormal function is recognized 
by an increase in the amount of cholesterol present in the circu- 
lating blood. 

Clinical studies have shown that there often occurs a hypo- 
thyroidism during pregnancy which is more severe in patients 
who subsequently develop eclampsia. Studies on infant blood 
at birth show that when maternal hypothyroidism exists fetal 

* Read before the Fifteenth Annual Convention of the American Society of 
Clinical Pathologists, Philadelphia, Pa., June 2-5th, 1937. Received for 
publication June 18th, 1937. 
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bjTierchoiesteremia is also present, and the hypercholesteremia 
of the fetus is in turn responsible for the changes that occur 
in the placentae of eclamptic women. 

HISTORICAL 

Baumann and Holly, studying cholesterol metabolism in nor- 
mal pregnant rabbits, found that there occurred a hjTpochoIes- 
teremia during the second and third trimesters and also that 
following thjnoidectomj^ non-pregnant rabbits developed a hy- 
percholesteremia. In pregnant rabbits, however, thyroidectomy 
at the end of the first trimester produced only a temporary 
hj’perchoiesteremia followed by a hj^ocholesteremia in the 
third trimester. They further showed that the cholesterol con- 
tent of the blood of feti or partial thyroidectomized and goitrous 
rabbits is elevated as much as 100 per cent above normal. 

hleigs, Blatherwick and Cary injected cholesterol-binding dyes 
into the blood stream of pregnant rabbits and later were unable 
to demonstrate their presence in the fetal tissues and from their 
experiments concluded that cholesterol does not pass through 
the placenta. 

Marine® and others" have reported that during pregnancy in 
rabbits there occurs an elevation of the basal metabolic rate of 
30 per cent or more above normal, fvlarine also demonstrated 
in pregnant rabbits thyroidectomized at the end of the first 
trimester an immediate drop in the basal metabolic rate; how- 
ever, in the third trimester the rate became elevated, just as 
occurs in normal rabbits, though not reaching so high a level. 

Hughes determined the basal metabolic rates of pregnant 
women and found that those who developed symptoms of late 
toxemia had low metabolic rates most of which were much 
belovr normal while patients with rates of plus 10 or above 
throughout pregnancy did not develop symptoms of late toxemia. 

Barthoiomev/ and Kracke,^ in a study of over one thousand 
placentae, found that the placentae with acute infarcts occurred 
in patients suffering from eclampsia and microscopically ob- 
served a severe endarteritis effecting the arteries of the placentae 
of eclamptic patients. The changes noted m these vessels were 
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of a degenerative nature and so similar to the changes seen in 
cholesterol-induced arteriosclerosis of the rabbit that they 
theorized that the changes in the placental arteries which re- 
sulted in infarction and eclampsia were due to the hypercholes- 
teremia of pregnancy. They also produced pathological ew- 
dence of eclampsia in normal non-pregnant guinea pigs by the 
injection of placental split proteins derived from degenerating 
placental tissue. 


MATERIALS AND METHODS 

Briefly, the scope of our study of this problem was as follows; (1) To deter- 
mine at frequent intervals the cholesterol content of the blood of a series of 
pregnant women and pregnant rabbits. (2) To also determine the cholesterol 
content of the blood of a number of human infants at birth and rabbit feti at 
term. (3) By experimental and clinical observations to attempt to correlate 
the relationship of maternal and fetal blood cholesterol to the activity of the 
thyroid gland and to the development of placental infarction and eclampsia. 

The modified Blohr technique was employed for all blood cholesterol deter- 
minations. To determine the cholesterol content of placental tissue a cube of 
formalin-fixed tissue approximately 2 cm. square and weighing approximately 
5 grams was removed from the most normal appearing part of the placenta. 
After grinding in a mortar with 20 grams of plaster of paris the powder was 
dried at 110° Centigrade, placed in an asbestos thimble and extracted for one 
hour with 40 cc. of chloroform. The cholesterol content of the extract was then 
determined colorimetrically just as is done in the determination of the choles- 
terol content of blood. 

As suggested by Bartholomew and Kracke, the placentae before final ex- 
amination were placed in 10 per cent formalin solution for at least four weeks. 
The}’^ were then cut in slices 1 centimeter thick and the cut surfaces examined for 
infarcts. 

All rabbits were kept under the same conditions and were fed a commercial 
rabbit food, fresh lettuce and tap water. 

EXPERIMENTAL OBSERVATIONS 

The rabbits used in the following experiments may be dmded into three 
groups depending upon the amount of thyroid tissue removed. No thyroid 
tissue was removed from the rabbits of Group 1, a particle thyroidectomy was 
performed on the rabbits of Group 2, and a total th 5 rroidectomy was performed 
on the rabbits of Group 3. To avoid confusion the rabbits will be considered 
in the above groups. 
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Grouj) 1 

Blood cholesterol determinations were made on four normal rabbits before 
impregnation and at three day intervals throughout their pregnancy. Before 
pregnancy, and during the first trimester, the average cholesterol content of the 
blood VTEs 90 mgm. per 100 cc. In the second trimester the cholesterol content 
of the blood dropped to 60 mgm. per 100 cc. The latter level was maintained 
throughout the third trimester. (Figure 1.) 

The feti were removed by hysterectomy and blood was obtained from the 
fetal hearts for cholesterol determination. The average fetal blood cholesterol 
was 80 mgm. per 100 cc. The fetal thyroids were removed, weighed and ex- 
amined. The average amount of thyroid tissue was 0.66 gram per litter. The 
fetal thyToid glands had a t\T>ical thyToid structure with patent acini lined by 
cuboidal cells and apparently filled with colloid. 



Group 2 

Blood cholesterol determinations were made on seven normal pregnant 
rabbits at three day intervals. At the end of the first trimester of pregnancy 
both lob^ of the thyToids were removed. We discovered later, when these 
animals were examined after death, that there remained in the neck of each 
animal aberrant thyToid tissue which almost equalled in bulk the amount of 
thyroid tissue previously removed. Obviously, it is difficult to perform a total 
thyToidectomy in the rabbit insomuch as the aberrant thyToid tissue increases 
in amount after thyroidectomy. 

In this group of rabbits the blood cholesterol averaged 86 milligrams per 100 
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cc. of whole blood before pregnancy, but by the end of the first trimester had 
fallen to 73 mgm. per 100 cc. of whole blood. Immediately following thyroidec- 
tomy, which was performed at the end of the first trimester, the average blood 
cholesterol rose to 92 mgm. per 100 cc., but by the end of the second trimester 
the average cholesterol content had fallen to 69 mgm., and at term the average 
was 66 mgm. per 100 cc. It is apparent from these results that there occuned 
a temporary rise of the blood cholesterol following partial th 3 T:oidectomy. 
However, there later developed a hypocholesteremia, though not quite as 
marked as in normal pregnant rabbits at term. 

At term the feti were removed by operation and the cholesterol content of 
fetal blood determined. In this group the cholesterol content of the fetal 
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blood was found to average 85 mgm. per 100 cc. of whole blood, which is ap- 
proximately the same as that of feti of unthyxoidectomized mothers. 

The average amount of fetal thjToid tissue in each litter was 0.68 gram, 
which is approjdmatel}’’ the same as that of a normal litter. Histological ex- 
amination of these fetal thjToids revealed much normal thyroid tissue with 
colloid formation, although there was some evidence of increased activity as 
shown by a decrease in the amoimt of colloid and an increase in the size of the 
lining epithelial cells. 

Group 3 

This group of animals consisted of three normal pregnant rabbits treated 
and studied in exactly the same manner as the animals in Group 2 except that 
in this group total thyroidectomies were performed. 
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Before pregnancy the cholesterol content of the blood of the rabbits in this 
group averaged 92 mgm. per 100 cc. Total thjToidectomy performed at the 
end of the first trimester had no effect on the blood cholesterol, but by the first 
part of the third trimester the average blood cholesterol was 53 mgm. (Fig- 
ure 2.) 

-Three days before tenn all the rabbits in this group developed con^’ulsions 
and died. One rabbit delivered her feti and died si.x hours later. The other 
two did not deliver before death. Post mortem examination of the mothers 
revealed a total absence of thyroid tissue. 2so other gross lesions were found 
except thickened dark placentae. Microscopic examination of the maternal 
organs disclosed a toxic nephritis, moderate pulmonary congestion and an early 
toxic hepatitis. 



Fig. 3. T^etaii Thyroid from Fetus of a Thyroidectomized Mother 


Blood obtained from the feti immediately after the death of the mother was 
found to contain an average of 200 mgm. of cholesterol per 100 cc. of blood. 
This is two and one-half times the amount of cholesterol found in the blood of 
feti of normal mothers. The total amount of fetal thyroid tissue per fitter 
averaged 0.30 gram although the number of feti was the same as in the normal 
and partially th^^'oidectomized animals. Tlie fetal thjToids histologically showed 
extreme hvperplasia with no colloid formation. There was an increase in the 
interacinar cells and the epithelial cells normallj' forming the acini were grouped 
in clusters and their nuclei were large, swollen and pj'knotic. Such an appear- 
ance, according to hlarine^, is definite evidence of hj peractnuty. (Figure 3.) 
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Fig. 4. Infarcted R\bbit Pl\cent\e (Cut Sectiox) 



Fig. 0. Endarteritis ix Ixfvrcted Rabbit Placenta 
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After fixation for four ^‘eeks tlie placentae of all the rabbits were studied. 
The normal rabbit j)lacenta consists of two well defined parts, maternal and 
fetal. The maternal part is thin and in the fixed specimen contains no blood. 
The fetal part is thick and remains filled with blood after fixation. 

The placentae of the rabbits of Group 3 were tliicker than normal placentae. 
The maternal surface was considerably darker in color than the maternal 
surface of a normal placenta and also contained manj* dark red irregular areas. 
Tlie line of demarcation betn-een the maternal and fetal parts W'as not well 
defined and in tlie fi.xed specimen both portions were slate grey in color. The 
cut section of these placentae showed that beneath the dark spots on the mater- 
nal surface there were well circumscribed black areas which e.xtended throu gh 
the maternal portion and into the fetal part. There were also other circum- 
s.cribed black areas in the fetal part that did not extend to the maternal surface. 
Grossly, these areas appeared to !)e infarcts. (Figure 4.) 

Microscopic examination of the placentae of the rabbits of Group 3 revealed 
that the entire placenta was undergoing degeneration. The strands of tissue 
fonjnng the stroma were swollen and stained vert* pale. There was very b'ttle 
or no blood in the fetrd part. 

The arteries of these placentae were found to have thickened walls and small 
lumina. iMany arteries were found in which the intima was swollen to such a 
degree that there was complete occlusion of the lumen. This swelling of the 
intima was due to the presence of large fat cells in and beneath the intima and 
also to a diffuse round cell infiltration in this portion of the vessel wall. 
(Figure 5.) 


CLINTCAL OBSERVATIONS 

As part of thfs .study a clinical investigation was made in an attempt to de- 
tennine the cause of the hyjKAcholesteremia of human pregnancy and to de- 
termine the role blood cholesterol plays in placental infarction and the develop- 
ment of eclampsia. 

Over one thousand cholesterol determinations were made on the blood of 
pregnant w'omen at monthly inten'als during the gestation period. The 
cholesterol content of the blood was found to average 175 mgm. per 100 cc. at 
the end of the second lunar month of pregnancy. A gradual rise ocemred until 
at term the average vras 247 mgm. per 100 cc. of blood. At the tenth day of 
the puerperium the cholesterol content of the blood averaged 243 mgm. per 
100 cc. (Figure 0.) 

Although the average cholesterol content of the blood showed an elevation 
at each lunar month of pregnancj', the cholesterol content of the blood of the 
individual patient showed vide variations. The same variation was present in 
the eariv puerperium. In man}’’ patients there occurred an elevation in the 
blood cholesterol until the seventh and eighth lunar months of pregnancy and 
then a drop in the ninth and tenth lunar months. Other patients showed a 
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steady elevation until the ninth month and a more marked elevation in the 
tenth month. Ten days postpartum the blood cholesterol frequently remained 
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the same as before deliverj’- but in occasional instances there was a marked ele- 
vation while in others there occun-ed a drop. 

The cholesterol content of the blood was always high in patients shoving 
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SAHiptom? of preeclami).?ia or eclampsia. If a patient developed eclampsia at 
the eighth lunar month of pregnancy the cholesterol content of the blood was 
just as great as in a patient developing eclampsia at term. Blood cholesterol 
determinations were made at four week interv'als on twelve women who de- 
veloped s\Tnptom.s of preeclampsia or eclampsia. Twelve weeks before the 
diagnosis was made the blood cholesterol averaged 225 mgm. per 100 cc. of 
blood. There occurred a gradual rise until the termination of pregnancy when 
the cholesterol content of the blood averaged 268 mgm. per 100 cc. 

Because hypothjToid states are accompanied by an increase in the cholesterol 
content of the blood thjToid extract was given to pregnant women in an effort- 
to control the hypercholesteremia of pregnancy. 

Blood cholesterol determinations were made on fifteen normal pregnant 
women during the fourth and fifth lunar months of pregnancy and then li gr. 
of dessicated thyroid gland was given daily for si.xty days. The cholesterol 
content of the blood averaged 224 mgm. per 100 cc, of blood at the end of the 
fifth lunar month when the tlnuoid therapy was started. During the sixth 
and seventh lunar months the blood cholesterol had dropped to an average of 
197 mgm. per 100 cc. By the eighth lunar month and four weeks after the 
thyroid therapy had been discontinued the cholesterol content of the blood had 
increased to an average of 2.30 mgm. per 100 cc. By the ninth lunar month 
the blood cholesterol averaged 233 mgm. per 100 cc. By the tenth lunar month 
the average blood cholesterol was 2 IS mgm. per 100 cc. Ten days postpartum 
a further drop to an average of 212 mgm. per 100 cc. of blood had occurred. 
(Figure 7.) 

The relation.ship of the cholesterol content of maternal blood during preg- 
nancy to the cholesterol content of infant blood at birth was studied. If there 
had occurred a marked maternal hypercholesteremia during the third trimester 
of pregnane}', there also occurred an elevation of the infant blood cholesterol 
at birth. The cholesterol content of the infant's blood was always low if the 
cholesterol content of the mother’s blood was not elevated. The patients 
studied were dhnded into two groups. The first group was composed of those 
infants in which the cord blood cholesterol was below 130 mgm. per 100 cc. and 
the second group those in which the cord blood cholesterol was above 130 mgm. 
per 100 cc. An average of 159 mgm. of cholesterol per 100 cc. of blood was 
found in' twenty-three in-stances. An average of 110 mgm. of chole-sterol per 
100 cc. of blood occurred in twenty-seven instances. In the first group in 
which the cord blood cholesterol wa.s low the maternal blood cholesterol at term 
averaged 223 mgm. per 100 cc. In the second group in which the cord blood 
cholesterol was high the maternal blood cholesterol at term average 265 mgm. 

A study of 200 fixed placentae was made to determine the relationship of 
placental arterial disea.se and infarction to preeclampsia and eclampsia. The 
placentae of twelve patients suffering from eclampsia showed acute infarcts 
and extensive degeneration throughout the placenta. (Figures S and 9.) In 
the stroma of many of these placentae there were cystic cavities containing dark 
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Fig. S. Placenta of a Preeclamptic Patient 



Fig. 9. Placenta of an Eclvmptic Patient 


ETIOLOGY OF ECLAMPSLl 


131 



Fig. 10 Arterio.sclerosis ix Pl.\cext.\ of Ecl.-vmptic P.^tiext 



Fig. 11 . ExD ARTERITIS IX Peacexta of EcL-AMPTIC P.\tiext 



132 W. B. PATTERSON-, H. F. HUNT, AND R. E. NICODEMUS 


brown fluid. In the infarcted placentae there was much fibrous tissue replace- 
ment of the stroma and thickening of the walls of the arteries. The placentae 
of patients with signs of late toxemia but who were not diagnosed as preeclamp- 
sia also showed occasional infarcts and degenerations but not to the e.xtent of 
the eclamptic placentae. Small healed infarcts occasionally occurred in the 
placentae of patients -without signs of late toxemia but acute infarcts never 
were found and there was very little degeneration of the placental stroma. 

The microscopic examination of placentae from eclamptic patients revealed 
moderate to marked fibrosis of the placental viUi. There was a marked peri- 
vascular fibrosis and endarteritis. (Figures 10 and 11.) There were abundant 
fat deposits in the arterial walls and beneath the intima. The endarteritis 
was of a degenerative type, the cells of the intima being swollen vath fat de- 
posits. There was also a round cell infiltration of the intima. In all placentae 
of preeclamptic and eclamptic patients arteries could be found in which the 
lumen was occluded bj' the swollen intima. In the placentae of nonnal patients 
that contained small healed infarcts there also occurred earlj' arterial changes 
but not to the extent of eclamptic patient’s placentae. 

Cholesterol determinations were made on 135 placentae to determine if there 
occurred an increase in the cholesterol content of placentae from eclamptic 
patients. The tissue upon which these determinations were made was obtained 
from the most nonnal appearing part of the placenta and never an infarcted 
area. The average cholesterol content of 120 placentae of normal patients was 
0.200 per cent and the cholesterol content of twelve placentae of patients suffer- 
ing from eclampsia was 0.265 per cent. The placentae of eclamptic patients, 
therefore, contain approximately one-third more cholesterol than placentae of 
normal patients. 


DISCUSSION 

Blood cholesterol studies on pregnant rabbits revealed that, 
unlike human beings, rabbits develop a hj’-pocholesteremia in 
the second and third trimesters of pregnancy. Total thyroid- 
ectomy in the non-pregnant rabbit produces a h3T)ercholesteremia 
but in the pregnant rabbit has no effect on the blood cholesterol. 
The blood cholesterol of feti of total thyroidectomized rabbits 
was over 100 per cent higher than that of feti of normal rabbits. 
The thju’oid glands of feti of thyroidectomized rabbits were in 
a state of extreme h3"perplasia showing definite evidence of hj^per- 
actmt}"-. 

Because h3'^perthyroid .states are accompanied b3^ a low blood 
cholesterol and h3qDoth3Toid states b3'- a high blood cholesterol, 
the variations of the blood cholesterol in normal and th3Toidec- 
tomized pregnant and non-pregnant rabbits are interpreted as 
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showing the amount of thyroid secretion being used in the rabbit. 
During the second and third trimesters of pregnancy in a normal 
rabbit there is a maternal absorption of fetal thyroxin from many 
feti which affords an increase in maternal metabolism and a 
lowering of the blood cholesterol. If the maternal thjToid 
glands are removed after the fetal thjToid glands have developed 
sufficiently, the maternal circulation will absorb large amounts 
of thyroxin from the many feti and allow for an increase in ma- 
ternal metabolism and a lowering of maternal blood cholesterol 
just as occurs in normal pregnant rabbits. 'Ihis absorption of 
large amounts of thyroxin from the feti, however, produces a 
fetal hypothyroidism and hypercholesteremia. The fetal thy- 
roid glands react to the fetal hypothyroidism by hyperactmty 
and hyperplasia, but are not able to maintain normal fetal metab- 
olism. Because of the h 3 T 3 eractivity these fetal th3Uoid ^ands 
are not able to store coUoid as are normal fetal th3n‘oid glands. 
One can conjecture whether this h3^eractivity during develop- 
ment may lead to permanent damage to the fetal thyroid. 

Babbits completel3’' th3Toidectomized during pregnancy died 
in convulsions shortl3’' before term. Postmortem examinations 
revealed toxic hepatitis, toxic nephritis, pulmonary congestion 
and infarcted degenerating placentae. There was a severe 
endarteritis of the placental arteries producing occlusion. The 
endarteritis was of a degenerative type and was characterized by 
the presence of large fat cells in and beneath the intima and by 
a round cell infiltration of the intima. 

Hypercholesteremia in the rabbit, produced by feeding a diet 
rich in cholesterol, leads to a cholesterol endarteritis indistia- 
guishable from that foimd in infarcted rabbit placentae. Fetal 
blood flows in the arteries of the placenta, and placental infarc- 
tion occurred only in the cases in which there was a fetal h3T)er- 
cholesteremia. There was a maternal hypocholesteremia in all 
instances in which placental infarction occurred. It is quite 
obvious, then, that the fetal hypercholesteremia produced the 
placental endarteritis which led to placental infarction. Animals 
in which this condition occurred subsequently developed convul- 
sions and died. 

Clinical studies show that eclampsia has a pathological and 
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physiological basis identical to the syndrome found in pregnant 
rabbits following total- thyroidectomy. There is often a hyper- 
cholesteremia in the human during pregnancy and this is more 
marked in the women who develop eclampsia. The effect of 
the administration of thyroid extract indicates that the hyper- 
cholesteremia of pre'gnancy is due to a sub clinical hypothyroidism 
that becomes exaggerated due to the increased metabohsm for 
pregnancy. The single human fetus is unable to furnish suffi- 
cient thyroxin to combat maternal hypothyroidism, therefore, 
if maternal hypothyroidism exists before pregnancy it may 
become more marked during pregnancy as shown by the elevation 
of the cholesterol content of the maternal blood. 

When there occurs maternal hypothyroidism and hypercho- 
lesteremia, the fetus will develop hypothyroidism and hyper- 
cholesteremia. If the amount of cholesterol in the fetal blood is 
elevated, cholesterol will be deposited in the walls of the placental 
arteries producing an endarteritis. If the endarteritis is severe 
the arterial lumen will be occluded resulting in placental infarc- 
tion and degeneration. Toxins absorbed from the degenerating 
placental tissue produce a toxic state in the mother as shown by 
toxic changes in all of her tissues. 

At the same time that fetal hypercholesteremia is producing 
placental arterial disease maternal hypercholesteremia may pro- 
duce chronic renal disease. Therefore the toxins absorbed from 
a degenerating placenta will produce an acute toxic change 
superimposed on a chronic degeneration of the cells of the kid- 
neys. If the resulting nephrosis is severe enough there will occur 
a renal shut down with anmia. This renal shut down combined 
with the state of general toxicity produces the syndrome known 
as “eclampsia.” 

After pregnancy the cholesterol content of the blood usually 
retm’ns to normal as the thyroid is then able to maintain normal 
metabolism. If cholesterol deposits have produced a chronic 
nephritis during pregnancy the lowering of the blood cholesterol 
will allow the cholesterol deposits to be absorbed and Iddney 
function will improve. 

If maternal hypothyroidism is severe during pregnancy there 
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will be absorption of a large amount of fetal th^Toxin. If this 
is the case, immediately after delivery the maternal th 3 rroid may 
not be able to maintain metabolism at as high a level as was pres- 
ent before; delivery. There would then occur a rise in blood 
cholesterol immediately after delivery- If there existed jenal 
impairment before deKverj’- the rise of blood cholesterol afterward 
will produce further kidney damage and if this is great acute 
renal failure may result producing eclampsia in the puerperium. 

CONCLUSIONS 

From the results of experimental and clinical observations we 
conclude that: 

1. The hjpercholesteremia of pregnancy is due to a subclinical 

hypothyroidism that becomes exaggerated due to the 
increased metabolism for pregnancy. 

2. Eclampsia is primarily due to a fetal hjpometabolism which 

is secondary to a maternal h 3 pothyroidism. 
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LATE METASTASIS IN PAPILLARY OVARIAN 
CARCINOMA* 

Report of Case 
H. R. PRENTICE 

From the Bronson Methodist Hospital, Kalamazoo, Michigan 

In February, 1934, an obese, 1711116, married woman, 41 years of age, reported 
for treatment because of a subcutaneous tumor at the 4th left costochondral 
junction. The nodule was about 3 cm. in diameter, freely movable, not pain- 
ful and it had been present about two months. As the patient was otherwise 
in good health, inten^ention was deferred. 

In April, 1934, the nodule had increased a little in size and the overl 5 'ing skin 
was slightly reddened and edematous. Its appearance suggested an abscess 
and aspiration was attempted but no fluid was obtained. The tmnor was then 
surgically removed and the following pathological report made. 

Gross description. The specimen is a broad-based, yellowish-white nodule 
3 X 3 X 1.5 cm. The cut surface has a “bacon fat” consistency. ' 

Microscopic examination, “Papillary cystadenocarcinoma of a type which 
might be metastatic from a papillary cystadenocarcinoma of the ovary. This 
is an imusual location for such a metastasis. Has the patient any historj’’ sug- 
gestive of ovarian tumor?” 

Up to this time the patient’s past historj’’ had not been obtained in detail, 
but it was now discovered that she had had two laparotomies. The old records 
revealed that in 1919, after 2 years of intermittent abdominal pain with the 
consciousness of a ‘Tbunch” in the abdomen, an operation had been done. The 
operative record described a “papilloma of the left ovary (? malignant). Re- 
moval of cyst and what could be removed of malignant portion.” There was 
no microscopic study at this time. 

In 1921, the patient reappeared complaining of pain in the right side of the 
abdomen, present since the previous operation, and of increasing size of the 
abdomen for the past six months. At a second operation, there was found “a 
tumor mass filling the pelvis, reaching 2 inches above the umbilicus on the right, 
adherent to the abdominal wall, omentum and intestines. Carcinomatous 
mass has broken through cyst wall. Pocket in cul-de-sac filled with cloudj’ 
fluid and carcinomatous masses.” A complete hysterectomy was done. Again, 
there was no microscopic examination, but there seems little doubt from the 

* Received for publication July 26, 1937. 
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description of the penetration of the cyst v/alls and the free solid tnmor masses 
that the condition was a papillar}- carcinoma of the ovarj'. 

Two months after the removal of the nodule in April, 1934, a second mass 
appeared just above the site of removal of the first. Under x-ray treatment 
this decreased in size until April, 1935, when it began to enlarge and pain in the 
left chest and arm began. X-ray examination of the chest at this time showed a 
mass beneath the sternum with foci of calcification. 

On May 15, 1935, this mass was removed and was found to involve the re- 
gion of the 3rd, 4th, and 5th ribs. There were also degenerated ti.s.sue masses 



Fig. 1. Aatterior Surface of Specimex 


in the mediastimun. The tumor was resected together with the .an.terior 3 
inches of the 2nd, 3rd, 4th and 5th ribs and a corresponding section£o.f the ster- 
num. The patient responded well immediately after the operation, but the 
temperature failed to return to normal, and the patient expired on the Sth 
day following. Unfortunately, autopsy was not obtained. 

DESCRIPTION OF TUMOR 

As .seen after removal, the tumor was about 10 x 10 x 5 cm. thick beneath 
the sternum. This portion was hard, white, and hyaline, with many foci of 
“.sandy” calcification. The neoplasm penetrated between the 2nd and 3rd 
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libs to form a soft, rounded, Jobulated nodule about 5 x5 x3 cm. irhleh vrcs 
superficially -prell encapsulated, apparently growing in expansile fashion, and 
VfZS the portion palpable through the shin (Figs. 1, 2, 3). 

^ hCcrosoopically, the superficial nodule showed quite t 5 'pical papillary adeno- 
carcinoma, practically identical with the material from the pre\ious operation. 
The deep portion showed extensive hj'aline degeneration and islands of car- 
cinoma cells in various stages of degeneration, with foci of calcification and 
inflammatory reaction. 

It is attractive to postulate that much of this hyaline change was due to x- 
ray treatment, and that the sujjerficial growth was a development from an 
“uncaught” focus of malignant cells. Unfortunately, this hypothesis is hardly 
tenable for this particular tumor, because hyaline stromal change and the par- 
ticular type of “^psammoma" body calcification seen here is not uncommon 
in these tumors at any stage of their growth. 

COMMENT 

This case was deemed worthy of report because of the long 
duration of freedom of anj’- etridence of tumor, 13 years from the 
second operation, 15 years from the first, and at least 17 years 
from the onset of sjmiptoms. It is not clear whether the second 
tumor (1921) was a recurrence or whether the original tumor was 
bilateral. It seems that the latter may have been the case, as 
the original tumor was undoubted!}^ of tlie type of serous cyst- 
adenoma which is more often than not bilateral. No note was 
made of the condition of the right ovary at the first operation, 
but apparentlj' the pelvis was pretty well filled with neoplastic 
tissue at that time. It is suggested that the contralateral oyarj' 
should be examined in everj* case of papiUarv' cyst, for it is 
known that different degrees of malignancy maj’’ be found on 
the two sides, if two cysts are present. 

The location of the metastasis is imusual, but not unreason- 
- able, for the first apparently arose in one of the sternal hunph 
nodes draining the deeper structures of the abdominal wail abo% e 
the umbilicus (2), and the second either via the deep lymphatics, 
or by extension through the diaphragm. The setting lOr eithei 
course was ready in 1921, when it was noted that the mass 
involved the peritoneum “two inches above the umbilicus. 

In general, distant organ metastases are rare in tumors of the 
ovary. This was noted by Virchow' and is still in accord with 
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the general experience. A few late, distant metastases are re- 
ported by Stout^ — “besides the opposite ovary, the peritoneum 
and the pelvic, omental, and supraclavicular Ijmiph nodes, the 
only places we have noted metastases have been once each in 
the lung, the liver and the stomach.” From other authors 
Stout quotes metastases in “the right arm, the spleen, a para- 
tracheal node, bones, axillary nodes 5 years after removal of a 
cystic carcinoma of the ovary, without evidence of local reap- 
pearance, and a vaginal metastasis 7 years after removal of 
the primary ovarian tumor.” In Stout’s® experience, there were 
peritoneal or distant metastases in 90 per cent. 

Prolonged life after the observed development of malignant 
characteristics in these tumors is the exception rather than the 
rule, but several single cases with very late metastases are noted 
by Stout : (1) supraclavicular lymph nodes 15 years after removal 
of ovaries — ^both involved; (2) cyst in spleen 25 years after; 
(3) omentum 16 years after (in this case 4 years of good health 
followed partial operation for these metastases and then the 
patient died suddenly with tumors in the liver, peritoneum, and 
bones)®. 

Recurrences at the site of operation in the peritoneum have 
been observed after 13, 15, 20 and 21 years, and in the skin inci- 
sion after 21 years. The percentage of recurrences is given by 
Ewing^ as 83.3 per cent as against 66 per cent for other types of 
carcinomas. 

It should be noted that the apparent histologic innocence of 
a papillary cystadenoma is not infallible evidence that the disease 
is cured when the tumor is removed, for there is record of 16 
per cent recurrences in such cases.^ On the other hand, peri- 
toneal implantations in these cases frequently regress after re- 
moval of the primary growth. 

For the reason that the histology of these tumors is not always 
uniform within the same tumor, and that the small, thicker 
walled cysts may sometimes show malignant changes in their 
walls while the larger ones show only atrophic epithelium, the 
pathologist must examine all such material minutely, and for 
clinical purposes it is necessary to regard all cystadenomas of the 
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ovai^'', particularly those of serous or papillar5J’ type, as par- 
ticularly prone to malignant change. 

This case illustrates the importance of the microscopic exami- 
nation of tissue, of a complete history, and of a well written 
operative description. The microscopic diagnosis was the key, 
and the operative record the open door to the whole story of 
events in this case, which may serve as a rather dramatic example 
of one of the many strange ways of the malignant process. 

I am indebted to Dr. W. G. Hoebeke and Dr. Wm. Shackleton 
for permission to report this case, and to Dr. J. B. Jackson for 
the report of the x-ra}’’ examination. 
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CHANGES IN THE BLOOD FOLLOWING REPEATED 
WITHDRAWAL OF ASCITIC FLUID IN 
CIRRHOSIS OF THE LIVER* 

A. CANTAROW 

From the Department of Medicine, Jefferson Medical College and the Laboratory 
of Biochemistry, Jefferson Hospital, Philadelphia, Pennsylvania 

Received for publication June 14, 1937 

The development of ascites in patients with uncomplicated 
portal cirrhosis is universally regarded as of serious prognostic 
significance and usually marks the progression of the condition 
into a terminal stage which Chapman, Snell and Rowntree^ have 
termed the "decompensated stage,” a designation which is not 
strictly accurate, since many of the most important functions of 
the liver may still be efficiently performed in many cases. The 
early literature of tliis subject contained frequent observations 
to the effect that withdrawal of the ascitic fluid appeared to 
hasten a fatal outcome in this disorder, and it was formerly the 
accepted practice to postpone paracentesis as long as possible. 
As stated by RoUeston and McNee", the chief reasons for this 
were (a) the occasional occurrence of peritoneal infection, (b) 
the fact that the removal of fluid entailed the loss of consider- 
able amounts of protein and (c) the belief that the increased 
intra-abdominal pressure occasioned by the ascites might in- 
hibit further transudation of fluid into the peritoneum. 

This conservative attitude toward the removal of ascitic fluid 
in patients with cirrhosis is no longer generally maintained as it 
is usually felt that the ill-effects of its presence ouWeigh the 
possibly dangerous consequences of its withdrawal. This is 
particularly true in the case of individuals who are not too ill 
to be cooperative and wRo can benefit by improved dietary and 

* Presented before the Fifteenth Annual Convention of The American So- 
ciety of Clinical Pathologists, June 2-6, 1937, Philadelphia, Pa. 
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otlier methods of management of hepatic disease. Occasion- 
ally, however, patients are observed in whom the institution 
of accepted dietetic and diuretic measures in conjunction %vith 
paracentesis appears to precipitate a rapidly progressive down- 
hill course. The purpose of the present communication is to 
report certain chemical studies of the blood and ascitic fluid in 
5 such cases. 


ilATERLAL AND METHODS 

These patients varied in age from 38 to 56 years, marked ascites being pres- 
ent in each at or shortly after admission to the hospital. The diagnosis of por- 
tal cirrhosis was established in cases 1-4 at necropsj’’, case 5 being alive at the 
time of preparation of this report. 

Blood was collected imder anaerobic conditions before and at intervals after 
abdominal paracentesis, as indicated in table 1. Protein was determined by 
the method of Howe^, chloride by the method of Whitehom^ and potassium by 
the method of Breh and Gaebler®. All patients when cooperative were main- 
tained upon a fluid intake of 1600 cc. and a high carbohydrate diet containing 
approximately 0.49 gm. of sodium, 1.76 gm. of potassium and 0.74 gm. of chlo- 
ride, as advocated by Rowntree, Keith and Barrier.® This routine diet could 
not be consistently maintained in any case in this series because of Jack of co- 
operation due to abnormal mental state, vomiting, anorexia or diarrhea. 

Every patient received, shortly after admission, ammonium chloride in doses 
of 5-10 gm. daily and a mercurial diuretic (salyrgan) intravenously or by rectal 
suppository every 3-4 days for several doses. This diuretic therapy was dis- 
continued in each case because of the development of some indication of clinical 
regression during its employment. 

RESULTS 

Death occurred in cases 1-4 in from 20-42 days after initial paracentesis, 
which was performed once in case 3, twice in cases 2 and 4 and tliree times in 
case 1. Case 5 (6 tappings) is alive, but moribund, 147 days after the first 
paracentesis. In every instance, several of the following symptoms appeared 
during periods of diuresis induced by ammonium chloride and mercurial diu- 
retics: vomiting, restlessness, insomnia, muscular twitching, tremors, clonic 
commlsions, delirium, weakness, mental depression, somnolence, stupor, coma. 
One or more of these persisted following cessation of diuretic therapy, death 
occurring in coma in each instance. 

No rmusual urinary or other indications of significant renal change were 
observed, the non-protein nitrogen of the blood being within normal limits 
(23-36 mgm. per 100 cc.) in each case. The urea clearance ranged from 63 
to 84 per cent of the average normal. Clinical jaundice was present only in 
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case 2 (serum bilirubin 3.4 mgm. per 100 cc.) but some degree of elevation of 
serum bilirubin (1.2-1.9 mgm.), abnormal bromsulphalein retention (10-40 per 
cent) and excessive urobilinuria (1:40-1:100) was observed at some time in 
every case. 

Every patient in tbis series presented the picture of advanced malnutrition. 
During the last few weeks of life little food was taken voluntarily, and adminis- 
tration of fluids by nasal tube and parenterally was necessary. Demonstrable 
subcutaneous edema was noted only in case 4, during the last week of life (serum 
protein 3.5 gm.). The plasma CO* combining power in cases 1-4 ranged from 
47 to 72 volumes per cent shortly before death, which occurred within 3 days 
after the date of the last findings recorded in table 1. 

Although considerable local relief followed tapping in most instances, toxic 
manifestations, particularly those referable to the central nervous system, 
appeared to be aggravated. Persistent vomiting was a troublesome symptom 
in cases 1-4. In every instance the abdominal fluid xeaccumulated rapidly and 
the blood pressure feU progressively. The pertinent details as to hematocrit 
values and chemical findings are presented in table 1. 

DISCUSSION 

Fortunately, data presented in this report are by no means 
representative of those usually obtained in patients with portal 
cirrhosis, many of whom respond favorably to similar methods 
of management. However, far too little consideration is usually 
given to the general metabolic status of the individual patient 
in directing therapeutic efforts toward the amelioration of a 
dominant presenting clinical manifestation, such as ascites. 
Analj’^sis of observations in this series of patients reveals certain 
features bearing upon this point. 

Protein 

The concentration of protein in the ascitic fluid varied from 
0.5 to 3.8 gm. per 100 cc., being above 2 gm. per cent in 6 of the 
14 specimens examined. These values, in the absence of evi- 
dence of active peritoneal inflammation, are somewhat higher 
than those reported by Loeb, Atcbley and Palmer^, Foord, 
Youngberg and Wetmore® and Myers and Keefer®. They may 
be due to a higher relative rate of reabsorption of wmter as com- 
pared to protein from the peritoneal space, a factor which must 
vary considerably from time to time. The total amount of pro- 
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tein removed by paracentesis varied from 195 gm. over a period 
of 21 days (case 4) to 736 gm. in 113 days (case 5), the average 
daily loss by this route being approximately 6.5 (case 5) to 20 gm. 
(case 1). The quantity removed at a single tapping ranged from 
20 to- 266 gm. 

The serum protein concentration was within normal limi ts m 
3 cases at the time of admission, despite the advanced nature of 
the disease and the state of marked malnutrition exhibited by 
all. Subnormal values were obtained in all cases at some time 
during the period of observation. This is in accord with many 
reports by other observers, among the most recent of which are 
Sneil^° and Myers and Keefer'*. The serum protein concentra- 
tion 48-72 hours after paracentesis was 0.6-1.2 gm. per cent 
lower than at the time of tapping in 7 mstances and 0. 1-0.4 gm. 
per cent lower in 3 instances. In 2 instances the post-para- 
centesis values were 0.1 and 0.4 gm. per cent higher than previ- 
ously. Occasionally, a rather marked secondary increase in 
the serum protein concentration was observed, occurring within 
a remarkabty short period of time (case 1: 5.4 to 7.1 gm. in 
7 daj^s; case 5: 6.1 to 7.8 gm. in 6 days; 5.8 to 6.8 gm. in 10 days; 
4,5 to 6.2 gm. in 9 days). In every case however, particularly 
in cases 1-4, despite these minor fluctuations, the serum protein 
concentration tended to diminish steadily throughout the period 
of observation. 

The basis of these changes in serum protein is conjecturable. 
Mj^'ers and Keefer® found a decreased concentration 12 hours 
after paracente.sis, coincident with spontaneous marked diuresis 
and decreased peripheral edema. They attributed the decrease 
in protein concentration to possible dilution of the blood plasma. 
This explanation does not seem applicable here because of the 
rapid reaccumulation of ascitic fluid and the absence of diuresis 
during this period. It seems more likely that the primary fall 
in serum protein concentration is dependent largeK upon an 
actual loss of protein from the plasma into the peritoneal col- 
lection of fluid. The importance of this factor is minimi zed by 
SneU^® on the basis of data presented by Barnett, Jones and 
Cohn”. It would appear that too little consideration is ^ven 
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to the influence of possible alterations in hemoconcentration, as 
indicated by the studies of Bernard^®, in interpreting the occa- 
sional preservation of comparatively normal serum protein levels 
in such cases. 

It seems significant that the rather marked and relatively 
^ rapid secondary increase in serum protein concentration ob- 
served on several occasions in the present series occurred in 
each case during a period of active diuresis and mcreasmg as- 
cites, the former being induced by ammonium chloride and 
salyrgan. In view of the findings of several investigators, in- 
cluding Knutti and his associates’® and Myers and Keefer® re- 
garding the defective formation of blood proteins in the pres- 
ence of advanced hepatic disease, and the necessarily inadequate 
protein intake of these patients, it scarcely seems likely that tliis 
increased serum protein concentration can be attributed to active 
new formation or to replenishment from pre-existing stores in 
the body. It is possible that it may be due in part to reabsorp- 
tion of a portion of the ascitic fluid protein into the blood stream 
by way of the lymphatic circulation. However, under the exist- 
ing circumstances of inadequate fluid intake and the rapid loss 
of fluid from the blood and tissues into the peritonemn and by 
diuresis, it would appear most probable that the secondary 
increase in serum protein concentration is dependent, in large 
part at least, upon hemoconcentration. This explanation is sup- 
ported by the absence, in cases 1-4, of a progressive fall in 
erytlirocyte count and hematocrit value despite the presence 
of ideal conditions for the development of progressive anemia. 
In fact, the hematocrit values increased steadily in cases 1 and 2 
and remained essentially unchanged over periods of 17-33 days 
in cases 3 and 4. The progressive anemia in case 5 may be 
attributable to the much longer course and consequently longer 
period of malnutrition. Acceptance of the hypothesis of hemo- 
concentration would, of course, imply the existence of a much 
more marked degree of plasma protein depletion than is indicated 
by its observed concentration. Such would, in fact, be much 
more consistent with the loss of the relatively large quantities of 
protein removed from these patients by abdominal paracentesis 



BLOOD nc HEPATIC CIRRHOSIS 


149 


in the face of probable defective reformation of plasma protein 
incident to advanced hepatic disease. 

Chloride and Potassium 

The ascitic fluid chloride concentration (expressed as sodium 
chloride) ranged from 564 to 712 mgm. per 100 cc. The total 
amount removed in individual cases varied from 45 gm. in 16 
days (case 3) to 222 gm. in 113 daj-s (case 5), an average loss of 
about 2-6 gm. daily by this routo. The serum chloride con- 
centration prior to paracentesis ranged from 563 to 622 mgm. 
per 100 cc. and no consistent change was observed 48-72 hours 
after paracentesis. However, cases 1-4 exhibited a steady fall 
in serum chloride concentration to terminal levels (within 72 
hours of exitus) of 498-514 mgm. per cent. Obviously, because 
of the existing state of hemoconcentration, the observed diminu- 
tion in serum chloride concentration does not adequately indi- 
cate the extent of chloride depletion. This is undoubtedly 
contributed to by dietarj^ chloride restriction, diuresis, vomiting, 
diarrhea and the accumulation of fluid in the peritoneal space 
with its rapid reaccumulation following paracentesis. Sodium 
determinations were not made, but it is probable that changes 
in this element were of the same order as those in chloride. 

The serum potassium concentration prior to the institution 
of treatment ranged from 16.1 to 20.4 mgm. per 100 cc. A 
progressive increase occurred in every case, to terminal values 
of 29.4-32.4 in cases 1-4. The serum potassium in case 5 was 
32.3 mgm. per cent 147 days after initial paracentesis. The 
cause for this increase is not reachlj’" apparent. It may have been 
contributed to by the relatively high potassium intake (as com- 
pared with sodium) and by the state of advanced malnutrition, 
with probablj’^ relatively rapid tissue wasting. 

The facts may be purely coincidental, but are nevertheless sug- 
gestive, that in cases 1-4 the simultaneous development of 
hypochloremia (and probably low serum sodium) and h3’perpo- 
tassemia was accompanied by climcal manifestations of rapidlj" 
progressive toxemia, which terminated fatally in a votv short' 
time. In case 5, with hyperpotassemia but no h5T)ochloremia, 
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these toxic manifestations, although present, were not nearly as 
severe nor as rapidly progressive. The recent report of Scudder, 
Zwemer and TniszkowsM^^ of an increase in serum potassium 
in experimental and clinical acute intestinal obstruction sup- 
ports the %dew suggested by the present observations that h 3 ’per- 
potassemia may be a factor of clinical significance in conditions 
other than primary adrenal insufBcienc 5 ^ In any event, it 
would appear that the data presented indicate the existence, in 
the patients studied, of marked plasma protein depletion and of 
a profoimd disturbance of water balance and electrolyte distribu- 
tion, characterized by hemoconcentration, hypochloremia (and 
probably diminished plasma sodimn concentration) and hyper- 
potassemia. These changes, under the conditions existing in 
certain cases of portal cirrhosis, appear to be exaggerated by 
certain accepted routine therapeutic procedures, such as repeated 
paracentesis, restriction of fluids, chloride and sodium, a rela- 
tively high potassium intake and active diuretic measures, such 
as the administration of ammonium salts and salyrgan. 

SUMMABY Aim CONCLUSIONS 

Studies of the blood and ascitic fluid in 5 patients in the ter- 
minal stages of portal cirrhosis with rapidly reaccumulating ascites 
revealed the following: 

1. A loss of protein, by removal of ascitic fluid, of from 195 
gm. in 21 daj’-s to 736 gm. in 113 days, the average daily loss 
being 6.5-20 gm. 

2. The serum protein concentration tended to d imini sh im- 
mediatelj’- after paracentesis and to increase subsequently. The 
primarj'^ fall was attributed, in part at least, to the loss of protein 
from the blood into the rapidly reaccumulating peritoneal effu- 
sion; the secondary increase was attributed to progressive hemo- 
concentration, which W'as also suggested bj’' hematocrit determi- 
nations. In the 4 fatal cases the serum protein concentration 
diminished during the period of observation, the actual degree 
of protein deficit being masked by hemoconcentration. 

3. The quantity of chloride (expressed as sodium chloride) 
lost by paracentesis averaged 2-6 gm. daily. In the 4 fatal cases 



BLOOD IN HEPATIC dERHOSIS 


151 


tile senim cMoride concentration fell to distinctly subnormal 
levels, the actual degree of chloride deficit being masked by 
hemoconcentration. 

4. In each case the serum potassium concentration increased 
from within normal limits originally to 29.4r-32.4 mgm. per 
100 cc. at the end of the period of observation. 

5. It is ‘suggested that the marked disturbance in water bal- 
ance and electrolyte distribution may have some bearing upon 
the development of toxic manifestations in patients with ad- 
vanced portal cirrhosis and ascites. 

The clinical condition of these patients appeared to be made 
worse by the institution of a form of therapy effective in less 
severe cases. This included repeated paracentesis, diuresis in- 
duced hj ammonium salts, and a high carbohydrate, low sodium, 
low chloride and relativel 3 ^ high potassium diet, with moderate 
fluid restriction. This therapeutic procedure would appear to 
contribute to and to exaggerate the serum protein deficit, hemo- 
concentration, hypochloremia and hyperpotassemia observed in 
the patients in this series. 
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FROZEN-SECTION BIOPSY AT OPERATION'^ 

-AIILES J. BREUER 

Defarlmenl of Pathology, Bryan Memorial Hospital, hincoln, Nebraska 

The piiipose of this inquiiy was to studj* the diagnoses made 
on forty-five cases of suspected malignancy by frozen-section - 
while the surgeon -waited on the operating-room, and to compare 
them with the diagnoses made on the same cases after deliberate 
study of carefully prepared paraffin sections stained with hema- 
toxjdin and eosin and permanenth' mounted. It was made with 
a view to evaluating the dependability of a diagnosis made 
under the circumstances mentioned and the advisabihty from the 
standpoint of maximum safety for the patient of recommending 
the procedure as a diagnostic measure and a basis for siu-gical 
judgment. 

The work was carried on at the Br 3 ’'an Memorial Hospital. The 
cases were consecutive, and selected for the one fea'ture above 
mentioned, nameh’’, that the surgeon removed a fragment of the 
susiDected tissue for biopsj" at a surgical operation, interrupted 
the operation pending diagnosis, and waited in the operating- 
room vdth the patient under an anesthetic until he received the 
report from the laborator\^ to use as a basis for his decision as to 
choice of method for finishing the operation. 

The minimum time diuing which the operation was delaj’ed 
was 10 minutes; the maximum, 30 minutes; the average 14 min- 
utes. Variations were due to: (1) unexpected minor technical 
difficulties; (2) varjdng lengths of time required for the stain to 
differentiate and clear properlj^ in different tissues; (3) var 3 dng 
amounts of time required for the pathologist to make up his 
mind what to report to the surgeon. 

The tissues were frozen fresh, and stained vdth poNchrome- 

* Received for publication July 27, 1937. 
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Fig. 1. Chiioxic ]M.\stitis 


Vital stain with pol.vchrome toluidin-blue on frozen section. 10 X ocular 
and 4 nim. objective. Commercial ortho film and K 3 filter with Mazda flood- 
bulb. 


loluidin-blue without fixing. The technic of staining was as 
follows : 
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1. Float out the section on a slide, handling it in a stream of water and a 

pipette rather than vdth glass or metal hooks. 

2. RemoA'e the water from around the section by pipette or blotter. 

3. Flood with polyehrome-toluidin-blue for one minute. 

4. Blot off the stain and cover with distilled water. 

5. Bemove the water and replace with a fresh supph', just enough to sup- 

port a coverglass. 

6. Apply coverglass. 

7. Allow to stand until the section clears in the water sufficienth' to permit 

examination and until colors differentiate (5 to 10 minutes). 

T^Tien the staining and clearing are complete there is a con- 
trast between the basophilic and acidophilic structures, the 
former staining blue and the latter red. The slide is available 
for study until the water dries (about 30 minutes). No method 
has as yet been found to preserve permanently sections thus 
prepared. 

The differentiation in the tissue is of good degree, and com- 
parable to that in a hematoxylin-and-eo.sin stained section. Nec- 
essarily the sections are not as thin as could be obtained hy paraffin 
embedding and section on a heavj’’ microtome. The differ- 
entiation of protoplasmic stiTictures is not up to research require- 
ments. One especialN desirable diagnostic point, the distribu- 
tion of chromatin in the nucleus, is poorly brought out by this 
method. It requires some practice to become familiar with 
the \dtal-stain appearances, but after this is once acquii-ed, the 
appearances are t^Tiical and not difficult to recogmze and the 
preparations are satisfactory for clinical diagnostic purposes. 
T\TiateAm- diagnostic errors may occur in the frozen-section-at- 
operation method cannot be blamed enthely upon the appear- 
ance of the \-ital-stained section in comparison with that of the 
permanent preparation stained with hematoxyhn-and-eosin. 

In order to confirm this statement, the following observations 
were made. A block of the su.spected tissue was cut in two and 
one-half of it preserved in the refrigerator in a frozen state. The 
other half was embedded in paraffin, and permanent, hema- 
toxj'lin-eosin-stained slides were made from it. The fii'st half 
was then cut with the freezing microtome, stained with the 
vital stain and the sections prepared by the two methods were 
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Fig. 2. Cimoxrc M.^stitis 

HematoxT.'lin-eo'iiii staiii on paraffin section. 10 X ocular and 4 mm. ob- 
jective. Commercial ortho film and K 3 filter vrith hlazda flood-bulb. 


then compared side by .side. No essential differences which 
might interfere with diagnostic reasoTriilg~Tvere found. 

This work was done upon the cases of nine surgeons. The 
distribution of the cases numerically being as follows: 
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SUF.GHOK 

NTTMBER OF CASE5 

BtJRGEOK ^ 

[ XT7MBER OF CASES 

A 

O 

F 1 

I 2 

B 

i 3 

G 

1 

C 

o 

( o 

H I 

1 

D 

; 2 

I ^ 

1 

E 

i 2 

i 



As there are twelve other surgeons operating at this hospital 
whose work is quantitatively of the same order of magnitude as 
that of the one who had the 30 cases, the figm*es would suggest 
that this one man was especiall}^ interested in the method. 
There was no prearranged plan of study between the writer and 
any of the surgeons. 

The surgeons all expressed spontaneous willingness for the 
pathologist to take plenty of time during the operation to do 
his work well. A\liatever errors occurred in diagnosis cannot be 
blamed upon pressure from the surgeons at the time of opera- 
tion. 

The clinical factors taken into consideration in making the 
diagnoses, and occurring with sufficient uniformitj'' to permit of 
tabulation, were the age of the patient and the gi*oss descrip- 
tion of the lesion. Other clinical data were either not available 
in the records, or were so scattered as to prevent statistical study. 

The age groups of the patients follows: 


age croup 

1 >'T;MBEK IN' GBOUP 

> 

Ijears 

i 

f 

20 to 30 

i 3 

30 to 40 

i 7 

40 to 50 

i 14 

50 to 60 

1 

60 to 70 

i ® 

70 or over 

I 1 

1 


The average age of the patients was 48.2 j’^ears; the mean 
age was 45 years. These figures represent the ages at which 
clinicians took most seriously the problem of deciding between 
malignancy on the one hand, and the undesirability of sacrificing 
tissue unnecessarih’" on the other. The figures above and below 
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these ages fall into a curve, wliich corresponds as nearly as the 
small number of cases will permit, to the curve of normal prob- 
ability. That is, mathematically it states that at earlier ages, 
clinicians do not find malignancy as frequent, and at later ages 
they operate less upon it. 

The organs examined are listed below, with their general 
diagnoses : 



TOTAti 

MALIGNANT 

1 

NON- j 

MALIGN \NT 1 

DORDFnLIVE 

Female breast 

31 



1 

Uterus 




1 

Ovarj’ 




1 

Gall-bladder 




0 

Male breast 

1 


0 

1 

Appendix 

1 


1 

0 

Neck 

1 


0 

0 

Leg 

1 


0 

1 

Total 

45 

22 

1 18 

1 ^ 


The term “borderline” as used here signifies that the pathol- 
ogist was unable to make up his mind categoricall}’’ whether to 
class the lesion as malignant or benign but considered that there 
was sufficient possibility of its being malignant to justify placing 
it under suspicion. 

The following table contains a descriptive list of the specimens 
as received in the laboratory, with their general diagnoses: 


LFSIOV 

1 

MALIGNANT 

NON- 1 

MALIGNANT 

UORDFIILINE 

TOT Kh 

Placque 

5 

1 

3 

9 

Fragment 

2 

0 

0 

2 

Nodule 

5 

5 

0 

10 

Infiltration 

3 

3 

0 

G 

Mass 

7 

2 

1 

10 

Curcttings 

0 

4 

1 1 

5 

Mass of veins 

0 

1 

0 

1 

Total 

22 

18 

5 

45 
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Pro. 3. IxFiLTHATTXG Ducx Carcixojia of the Breast 
\'itaJ stain vdth poh'chrorne toluidin-blue on frozen section. 10 X ocular 
and IG rnm. objective. Commercial ortho film and K 3 filter mth !Mazda 
fiood-bulb. 

The “placqnc' ' and “mas.?'’ form.s were found with the highe.st 
proportions of malignancies, which indicates, not that the.se gross 
characteri.stics are a diagnostic feature, but that in this series 
clinicians considered those particular clinical findings as the 
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greatest problem in respect to probable but not certain malig- 
nancy, and in respect to choice of operative method. 

There were five cases in wliich the frozen-section diagnosis was 
reconsidered after the study of the permanent section, in all of 
which the change of opinion was toward a highei- degree of malig- 
nancy. There was no case in wliich the final deliberate opinion 
arrived at a diagnosis of a lower degree of malignancy than was 
made at frozen-section. This is a suggestive point, in view of 
the circumstances under which the usual frozen-section biopsy is 
made, and will be further discussed below. The changes of 
diagnosis are discussed in the following table : 


CHANGE OF DIAGNOSIS 

NUMBEH 

OF CASES 

AGES 

Non-malignant to malignant 

2 

35, 42 

Malignant to non-malignant j 

0 

Non-malignant to borderline 

2 

45, 68 

Borderline to definitely malignant 

1 

44 

General non-malignant to specific 

0 




It will be seen that there were two cases in which there was a 
definite reversal of the opinion on malignancy. The other two 
cases, in which there was a change of opinion from non-malig- 
nant to borderline, were probably not quite as radical a reversal 
of opinion; but for the patient they carried much the same 
significance. There was only one case in which opinion was 
changed from borderline to definitely malignant, in which the 
treatment and clinical prognosis of the patient were affected to 
a relativelj’’ slight degree. 

Of this group of cases we have, therefore, 11.1 per cent in 
which there was an important disagreement in diagnosis between 
the frozen-section-at-operation examination and the examination 
of the permanent paraflin .section made deliberately and with 
plent}’’ of time at the pathologist’s disposal. In 8.8 per cent of 
the cases the changes in diagno.sis were serious enough to make a s 
radical difference in the patient’s treatment and prognosis. 

The percentages are not large, and if due to causes beyond 
human control, could be disregarded in recommending the meth- 
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Tig. 4. Ixfiltkating Duct Carcixoma of the Breast 
HeraatoxA'Jin-eosin stain on paraffin section. 10 X ocular and 16 mm. 
objective. Commercial ortho film and K 3 filter Rith Mazda flood-bulb. 


ods under consideration. If, however, this percentage of error 
is avoidable, there is no excuse for permitting it to continue. 

The actual appearance of the frozen-sectioned, vital-stained 
.slide itself and the technical factors involved in its preparation. 
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have been fairly -well eliminated as sources of error in the diag- 
nosis, The human equation remains, however. 

The frozen-section-at-operation method has a number of seri- 
ous defects which suffice to nullify anj’- advantage of speed that 
it maj’' offer. Among these are: 

1. There is no record-slide of the procedure to file, as a basis of 
the pathologist’s mental process in making the diagnosis, and 
to which to refer later in re-studying the problem. This is a 
most serious defect, as it places the reliance for an important 
decision on CA'idence which disappears rapidly and completely, 
interpreted under circumstances, as will be shown later, liighly 
unfaAmrable to clear and accurate functioning of the reasoning 
poAA'ers. It is notorious that one of the largest clinics in the 
country, Avhere the frozen-section method has been brought to 
a high state of deA’elopment, can neA^er supply slide records on 
a case being followed-up elseiAdiere, though it is alwaj'^s urgent 
in requesting slides from other chnics or hospitals on patients 
referred to it. 

2. Because of the time limit, sections from onlj-^ one or two 
blocks can be examined, AAffiereas it is known that frequently, in 
doubtful cases, a considerable number of blocks from different 
parts of the suspected tissue must be taken and sections searched 
before the final conclusion can be arrh’-ed at. 

3. In general, it is not ahA^ays possible to giA'e an opinion on 
malignancy merel}^ from looking at a slide. Consideration of 
the patient’s complete history and consultation Avith the clinician 
are frequently necessary and it AA'ould seem that this might be 
done beforehand in the case of the frozen-section-at-operation 
method; but the fact remains that it is not being done. The 
first thing that the pathologist usually knoAAAS about a frozen- 
section-at-operation biopsy is a summons from the surgeon 
through a subordinate to be present at an arbitraril)'^ fixed time 
the next morning. The criticism of the frozen-section-at-opera- 
tion may be in large part a critici,sm of lack of thoroughness in 
preoperatiA'e study of the patient. An operation for a malig- 
nancy is practical!}^ ncA'^er an emergenc}". Usually the condi- 
tion has been there for months; a feAV more da3's can do no more 
harm, AA'hereas haste carries AA'ith it a large probabilifj’^ of harm. 
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4. The mere matter of quantitative time in studjdng a section 
is of the utmost importance. The snapshot method of diagnos- 
ing malignancy by a glance at a shde is about as safe and ac- 
curate as tossing up a nickel and calling “tails’' mahgnant. 
There are, of course, cases in vhich a feiv seconds’ examination 
will put the diagnosis beyond doubt. But there are too many 
which are not easy, and in which haste increases the chances 
for an incorrect diagnosis. Experienced pathologists frequently 
remark that the longer they look at a section, the more they 
continue to find in it and the more their findings take shape in 
them minds. The ej'e maj’’ require fifteen minutes or an hour 
or several sessions before it picks up details, or the brain as long 
before it registers them. Ps 3 ’'chologists emphasize tliat time is 
required for the brain to establish connections in the association 
tracts between the sensorj' stimulus in hand and the accumulated 
unconscious or submerged knowledge on the subject. 

5. The psj’chic atmosphere at a frozen-section-at-operation 
seance is not conducive to accurate scientific reasoning. First, 
there is the position in which the pathologist himself is placed. 
To an}’- other consultation, the consultant is asked as to an ap- 
pointment between peers and his convenience is considered. 
To one of these occasions, the pathologist is summoned arbi- 
traril\" through subordinates; his sensations are those of being 
subpoenaed. A general attitude prevails about the hospital 
that anj^ surgical operation is an emergency and is entitled to 
ride rough-.shod over eveiy otlier consideration in the institution. 
Though cousidered less so than the clinician, the pathologist is 
neverthele.ss somewhat human. To be unceremoniousl}'" called 
in disregard of preAdous appointments and other important 
duties, will, in spite of his own conscientious efforts to be obliging 
and cooperative, prove distracting to his diagnostic reasoning. 
It will not require much imagination to comprehend that under 
such circumstances, patients maj' suffer from decisions which 
ought to be made under perfect auspices, and am not. 

Then, there is the excitement prevalent among the attendants 
at these occasions. The entue personnel from operating room 
to laboratoiy is high!}' kej'ed up long before the operation; 
technicians and siugical nurses scurr}' back and forth and even- 
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tuall}^ someone thinks of notifying the pathologist. The spec- 
tacle of a patient Mng minute after minute under an anesthetic 
with nothing being done, surgeons standing in corners in mute 
dignity with hands folded in towels; eveiyone else in a flutter — 
all of this adds to the predicament in the pathologist’s mind over 
the fact that upon his hurried decision maj" depend either the 
loss of a life or the unnecessary sacrifice of important tissue. 
The state of mind thus produced is not favorable to the solution 
of a complicated problem which requires deliberation, freedom 
from distraction, and mental poise. On the microscopic slide, 
there is no “X” marking the spot. 

6. It is advisable to add here, in spite of the results of and 
conclusions from the experimental work above reported in com- 
paring frozen-section, vital-stained slide appearances with those 
of paraffin and permanent^ stained and mounted sections, that 
there is still an element of unfamiliarity in the appearance of 
the former. If one has seen several hundred vital-stained 
slides, one may feel confident of understanding them; but they 
are by no means part of that fundamental, subconscious fabric 
of knowledge that has been built up bj" examining and re-exam- 
ining countless thousands of permanent slides. Arriving at a 
diagnosis on a doubtful slide is a subtle process involving many 
factors not apparent to our consciousness, and even this small 
influence must be considered if our ultimate ideal is perfection. 

There are slides on which it is easy to recognize at once frank 
malignancy or the undoubted absence of it. However, it is 
becoming established in the minds of students of this .sub- 
ject’- that in these very cases, the same conclu-sions are 
readily arrived at bj’- gross examination of the surgical lesion. 
Therefore, in these cases, no such flourishing gesture as the frozen 
section at operation is necessarjL It is in the doubtful cases that 
the surgeon wants the help of the microscope. And it is in these 
very donhlfnl cases that the frozen-seclion-at-operation method is of 
no more help in diagnosis and prognosis, than is gross examina- 
tion'^-^. The surgeon is no safer, no more certain in basing his 
procedure on a pathological report made on the basis of this method, 
than on his own gross pathological judgment. 
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Fig. 5. lNTrLTR.mxG Duct C.vrcixo.ma of the Breast 


Vital stain •with polyclirome toluidin-blue on frozen section. 10 X ocular 
and 4 mm. objective. Commercial ortho film and K 3 filter with IMazda flood- 


bulb. 


In 1935 Ewing® wrote, and is quoted in later articles by Simp- 
son^ and SwiftV “Ha\dng made more eiTors b}- the frozen sec- 
tion in breast cases than by gross examination, I have not re- 
sorted to the frozen section field for many 3 ^ears, but reh’- almost 
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entirelj'' on gross inspection of breast tissue. iXIanj’- of ni}^ col- 
leagues report to me the same tendencjL The cancer surgeon 
should become highl}" proficient in the recognition of cancer by 
sight and touch. No aid from frozen section can replace this 
capacit}^” 

Bloodgood, who was both a surgeon and a pathologist, was at 
first enthusiastic about the frozen-section-at-operation method, 
but by 1931 had completel}’^ reversed his attitude^ After a re- 
studs'^ of all his cases since 1890, he ad\ises that if there is any 
doubt in regard to the diagnosis of a tumor at operation, it is 
safer to remove the tumor with a wide margin of normal tissue 
and wait the necessaiy number of daj’^s for a careful and deliber- 
ate microscopic stud}' of the removed tissue. He empha.sizes 
the fact that the waiting does the patient no harm. "Biopsy 
for microscopic study is never an operation of urgencj’’,” he says. 

Simpson* adAuses that when in doubt, the wound should be 
closed, the patient returned to the room, and the tissue sent to 
the laboratory for studjL In no instance in which this procedure 
has been carried out in his clinic and carcinoma has been found, 
has there been a recurrence. "Cancer is not ordinarily a fulmi- 
nating disease,” are his words. 

It is the thought of the second operation that may be nece.s- 
sary if malignancy is found, that causes clinicians distre.ss in 
considering this problem. With competent observers emphasiz- 
ing that the malignancy is not spread by this procedure if 
properly done, there remains the reluctance to reopen the wound, 
and especialh' to approach the patient with that idea. If the 
frozen-section-at-operation method were capable of obviating 
the second operation, there might be some excuse for it. But, 
it no more prevents it than does gross examination. If suffi- 
cient time is taken to prepare and examine proper permanent 
sections and a second operation is then found nece-ssarj', the 
surgeon can proceed with the consciousne.ss that eveiything has 
been done .S 3 ’’stematicall 5 ’^ and intelligentljL If a frozen-section- 
at-operation slide is made and the diagnosis later reversed by 
more careful and deliberate studj', the surgeon feels the usual 
chagrin at having made an error and in approaching the patient 
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Fig. 6. Ixfiltrattn-g Dl-ct Caecixoma of the Breast 
Hematoxj’lin-eosiii stain on paraffin section. 10 X ocular and 4 mm. ob- 
jective. Commercial ortho film and K 3 filter vith IMazda flood-bulb. 


this feeling is most difficult to conceal, if in his own mind he is 
corndnced that the work has not been scientifically carried out. 

The WTiter does not wish to be interpreted as having said that 
there is no field w-hatever for the frozen section at operation. It 
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is the routine abuse of the procedure that is being protested 
against. It is not being suggested that the method be dropped 
completely, but that its use be confined to cases where it is of 
genuine assistance, and that its limitations be recognized. It 
is being suggested that because there is something of a sensa- 
tional qualit}'’ about it, there has been a tendencj^ to ascribe to 
it, mysterious powers which it does not possess, and to use it 
under circumstances where the passage of time and the experi- 
ence of many pathologists has demonstrated that it is capable of 
doing more harm than good. 

Undoubtedly, cases will ai’ise in which the examination of a 
frozen, vital-stained section during an operation will give infor- 
mation that can be obtained in no other way. Bui, it is siill 
contended that the pathologist, not the surgeon, is the man to decide 
when such a procedure is necessary; and that m the general run of 
cases a preliminary consultation hehoeen the surgeon and the 
pathologist tvill either obviate a useless gesture, or put the ynelhod 
into its genuine field of usefulness. 

SUMMARY AND CONCLUSIONS 

1. Forty-fi^'e cases are reported in which frozen-section-at- 
operation diagnoses are compared with the diagnoses arrived at 
bj’ deliberate study of carefully prepared permanent sections. 
11.1 per cent of cases were found in Avhich the latter diagnosis 
radically altered the former. 

2. A comparison of the appearances of slides made by the two 
methods .suggests that if anj’- fault for the diagnostic error lies 
in the slides themselves, it is relativel}'- insignificant in its influ- 
ence on the final opinion. 

3. A discussion is given of modern opinion on the compara- 
tive value of the two methods, to tlie effect that it is probable 
that the frozen-section-at-operation method is not necessary, 
that it may do more harm than good, and that deliberate micro- 
scopic study of the tissue, even though it may at times neces- 
sitate a second operation is in general by far the .safer procedure 
in the interests of the patient. 
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4 . Comments are m ade on the ethics of pathological consulta- 
tion. 

5. There may be a field in which this method may be of 
genuine assistance; but prelimmary consultation between surgeon 
and pathologist is the only approach that ■null assure sound, 
scientific work. 
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BACTERroM PARATYPHOSUM B MENINGITIS* 

HAROLD GORDON and JAJMES A. KENNEDY 

From the Departments of Pathology and Bacteriology and Public Health of the Uni- 
versity of Louisville, School of Medicine, and The Bacteriological and Serological 
Laboratories, Louisville City Hospital, Louisville, Kentucky 

The following case of meningitis due to Bacterium para- 
typhosum B is reported because it affords an opportunity of 
recording the morphologic pathology of the disease as mani- 
fested in the central nervous system. 

Meningitis appears to be a rare complication of paratyphoid 
fever. Lynch and Shelburne®, in 1931, reported a case of menin- 
^tis caused by Bact. enteritidis, reviewed the literature on all 
cases of meningitis due to organisms of the paratyphoid group, 
and accepted fifteen cases on the basis of "indisputable cultural 
or serological evidence.” Cultures of the spinal fluids of only 
five of these were positive for Bact. paratyphosum B. In addi- 
tion, two were reported positive for Bact. paratyphosum B or 
Bact. enteritidis, while the organisms from another case were 
not identified. Search of the literature reveals an additional 
case, reported by Applebaum^ due to a mixed infection — Menin- 
gococcus and Bacterium paratyphosum B. Only two cases of 
paratyphosum B meningitis have been reported since publica- 
tion of the paper by Lynch and Shelburne® (Anderson*, and 
JundelP). The case herein cited is the fourth reported from the 
United States. 


CASE REPORT 

K. P., white, male, was admitted to the Louisville City Hospital in good 
health on July 9th, 1935, an hour and a half after birth. The infant was sent 
to the hospital for “routine infant care,” merely accompan}'ing its mother who 
required treatment for post-partmn hemorrhage. 

The babj' weighed 8 lbs. 12 ozs. on admission and progressed normally for 


* Received for publication July 2G, 1937. 
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nine days. On the tenth day it developed mild generalized icterus and slight 
fever (100°F.), which subsided after twenty-four hours and, although the 
jaundice persisted, the babj* appeared well during the following week. 

On the seventeenth day, while still in the ho.spital, the patient developed 
bilateral otitis media accompanied by a temperature of 101. 2'F. The fever 
.subsided after four hours then slowly returned, registering 103°F. that evening 
when bulging of the anterior fontanelle, intermittent cyanosis, and wide fluctua- 
tions in the pulse and respiratory rate were observed. Ten cc. of turbid, yel- 
lowish, purulent spinal fluid were withdravm which contained Gram-negative 
rods which could not be identified by direct .smear, and S cc. of antimeningocco- 
cic serum was injected intraspinalh' as a prophylactic measure. The following 
day cloudy, xanthochromic fluid was Arithdrami by ventricular puncture and 
cultured. Later that day only a few drops of purulent fluid could be obtained bj* 
spinal puncture and but 1 cc. by cisternal puncture. Saline perfused through 
the cisternal needle could be collected onlj' in minute quantity from the spinal 
canal in the lumbar region. Small quantities of ten per cent glucose were 
administered intravenously, but the infant gradualh' became weaker, the res- 
pirations changed to the Cheyne-Stokes type, and ceased on the eleventh da}' 
of illness (Jul}* 30th). During the last four days of life the temperature re- 
mained constant at 104°F. and the pulse rate fluctuated tvidely. 

Laboratory shidies. 7-26-35; Spinal fluid-globulin -f -b + + ; cell count 234. 

7-27-35: Spinal fluid-globulin -r-r'r + .; cell count 4,307, (98 per cent poly- 
morphs., 2 per cent L'mphoct'tes). Sugar content less than 40 mgm. per 100 cc. 

Spinal fluid taken on Juh* 26th showed Gram-negative rods in the direct, or 
primarj' .smear. Good growth was obtained on plain agar slants; acid and gas 
were produced in the butt of Russell’s double sugar agar slants; acid and gas 
were produced from glucose, mannitol, and xA'lose; lactose and sucrose were 
not fermented. The organisms were actively motile; no indole was produced 
in tryptophane broth up to 72 hrs. of incubation: and an alkaline reaction was 
obtained in milk containing bromcresol-purple as an mdicator. Spinal fluid 
specimens taken on July 27th and July 29th jdelded Gram-negative rods similar 
in cultural reactions to those isolated from the .spinal fluid taken on Juh’ 26th. 
These cultural reactions are identical with those of the paratyphoid-enteritidis 
group. 

Necropsy report (abbreviated). Necropsy was performed 6^ hours after 
death. The body was well developed and well nourished. The anterior fon- 
tanelle was prominent. The pupils were contracted and equal. The conjunc- 
tivae and skin were icteric. There were several lumbar and venipuncture 
womids. 

The somatic organs showed only several sub pleural petechiae, patch} atelec- 
tasis, congestion and compensator}' emphysema of the lungs, enlargement and 
pallor of the mesenteric L'mph nodes; and congestion of the spleen. There 
were no intestinal lesions and the Peyer’s patches and solitary follicles were not 
enlarged. 
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The dura mater was tense and, when incised, about 75 cc. of thick, yellowish 
punilent fluid oozed but. Its undersurface was granular and covered with 
fibrinopurulent exudate. The leptomeninges were opaque and granular and 
bathed in an abundant purulent exudate most marked about the base of the 
brain, the undersurface of the cerebellum and the poles of the temporal lobes. 
(Figure 1.) 

The brain was large, soft and s^unraetrical and had broad, flat convolusions. 
Most of the sulci were narrow and compressed, but the Syhdan and Rolandic 
fissures were filled with exmdate. The lateral ventricles contained purulent 



Fig. 1. Photograph of the brain and leptomeninges, reduced two-thirds 
(lateral view). The exudate is diffuse, but shows localized accumulations which 
appear as light gray areas obscuring the convolutional markings. The menin- 
geal vessels are intensely congested. The convolutions are edematous and 
swollen. 

fluid showing early organization. Thei’ were equal and normal in size. The 
ependjuna was granular. The choroid plexus contained small clots and wa= 
covered with purulent exudate. Within the white matter of the ccrebnnn, 
near the anterior and posterior horns of the lateral ventricles, were several 
small areas of recent hemorrhagic necro.«is. The pons, peduncles and cere- 
bellum showed no gross lesions. 

The basal sinu.«es contained fluid blood. The middle and internal ears were 
negative. 


BACTERITJM PARaTYPHOSUM MEXINGITIS 


173 


The upjjer portion of the cervical cord n*as covered vith purulent exudate 
similar to that seen over the surface of the brain. 

Amtomxcal diagnost-^. fcubacute cerebrospinal meningitis; earh’ purulent 
encephalitis; thrombosis of the choroid ple.xus; hyperplasia of the mesenteric 
lymph nodes; subpleural petechiae; mild, generalized icterus. 



Fig- 2. Photomicrograph of the meningeal exudate, magnification 105 
diameters. Hematoxylin and eosin stain. The exudate is rich in cells, fibrin, 
and edema fluid. The blood vessels are prominent. 


Bacteriology. Gram-negative rods were isolated from the purulent fluid 
obtained at autopsy. These organisms gave cultural reactions and characteris- 
tics similar to those isolated from the ante-mortem spinal fluid specmiens and 
belonged culturally to the paratyphoid-enteritidis group. This organism was 
completely agglutinated in a dilution of 1 to 10,240 by New Fork State B. 
’paralyphosum B diagno-stic serum (horse) No. 9(1) titer 1 to 8000. The con- 
trol tube— saline (0.85 per cent) plus antigen— showed no agglutination onevei^^ 
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occasion. Botli culturallj' and serologically the organism isolated from this case 
was Bactenvm paraiypJiositin B. 

Microscopy. The lungs showed onh’ congestion, fetal atelectasis and patchy 
emphysema. The spleen was intensely congested, its follicles small and mdely 
separated. There was no evidence of a “tyjjhoid reaction.” The liver also 



Fig. 3. Photomicrograph of the meningeal e-\'udate, magnification 12S0 
diameters. Hematoxylin and eosin stain. A majority of the cells arc large 
mononuclears. They have an oval or indented nucleus, often eccentric in 
position. Tlie vesicular character of the nuclei is not apparent in the photo- 
graph. The cytoplasm is irregular in outline and faintly granular. 

was congested, its cells pale and swollen. There were no areas of focal necrosis 
and no bile stasis. The mesenteric lymph nodes showed reticulo-endothelial 
hyperplasia. In their sinusoids were a few large mononuclear cells, some with 
phagocytosed red blood celLs. The rib and sternal marrow contained an 
increased number of monocytes and a decrease of nonnoblast.s. 


BACTERIUM PARATYPHOSUM MENINGITIS 


175 


The leptomeninges were extensively infiltrated by a dense inflammatorv' 
exudate. The cellular components of the exmdate varied considerably. Many 
of the cells were monocytes. The.<e were from one and one half to' twice the 
size of poKTiiorphonuclears and had a light red, non-granular cj'toplasm and an 
eccentrically placed, large, indented, vesicular nucleus. A large number of 



Fig. 4. Photomicrograph of wall of lateral ventricle, magnification ISO dia- 
meters. Hematoxylin and eosin stain. Monocjdes and 1600003463 are accumu- 
lated about the smaller vessels. Similar cells are present in the interv'ening 
brain tis.5ue. 

these were identical with '-'epithelioid cells” of tuberculous granulation tissue. 
(Figures 2 and 3.) There were no giant cells, but some of the monoc 3 i:es con- 
tained phagocA'tosed cell debris. The remainder of the cells in the exudate were 
neutrophilic pol 3 morphonuclear leucoc>4es, l3mphoc34;es, and fibroblasts. 
Some of the neutrophils were p 3 'knotic. There was also a moderate amount of 
fibrin and albuminous precipitate in the e.xudate. The small vessels were prom- 
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inent and contained many white blood cells with a considerable proportion of 
monoc\i;es. Some of the vessels were so solidly plugged uith white cells as to 
form actual thrombi. These showed infiltration of their walls by monocytes 
and neutrophilic leucocjdes. Several of the large veins also showed a purulent 
thrombophlebitis. 

The brain showed marked edema. In some areas the meningeal inflamma- 
tion e.xtended into the superficial portions of the corte.\' and beneath the epen- 
djmia of the lateral ventricles. These showed an exudate similar in character 
to that in the meninges, only less in amount. There was an active inflammatory 
infiltration about many of the vessels (Figure 4) and, about some of them, small 
hemorrhages (diapedesis). Some of the sections showed slight glial prolifera- 
tion and several "rod cells.” 

The choroid jilexuis was congested and hemorrhagic (diapedesis). Its sur- 
face was diffusely and heavllj-^ infiltrated bj' monocytes and leucccj-tcs, its 
substance less severel}’ involved. Here there wore a few small, discrete granulo- 
matous areas consisting of concentrically arranged, large, pale-staining mono- 
nuclear cells. In size and configuration these were identical with the mono- 
cj^es seen in the meninges. All of these foci were centered about small vessels. 

Microscopic diagnosis. Subacute fibrinopurulent meningitis {Baclcrinm 
paralyphosum B); early purulent encephalitis; hyperplasia of the reticulo- 
endothelium of the thymus and mesenteric Ijinpli nodes; monocytoid reaction 
of the bone marrow; acute passive congestion of all organs. 

COMMENT 

There are several interesting features about this case. Mor- 
phologically, the granulation ti.ssue in the meninges is very 
similar to the so-called typhoid reaction seen in the somatic or- 
gans in infections caused organisms of the typhoid-para- 
typhoid group (iMallory®). In the meninges and brain the lesions 
are rich in monocytes and epithelioid cells. These often occur 
in focal collections about small vessels manj’’ of which contain 
puiiilent thrombi or emboli. Occasionally the lesions as.sume a 
granulomatous appearance. A categorical diagnosis of para- 
tj'phoid meningitis is not permissible solely on the basis of the 
inflammatoiy re.sponse. However, the granulation ti.ssue is 
sufficient!}" specific to warrant a presumptive etiologic diagnosis 
of typhoid or paratyphoid infection. 

Clinically, this case emphasizes the serious prognostic .signifi- 
cance of paratyphoid meningitis in children. If we exclude the 
two cases reported by Caronia & Auricchio^ — in neither of 
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which were the spinal fluid findings characteristic of a true men- 
ingitis~parat 3 T)hoid meningitis is invariably fatal in children 
aged eleven j^ears or less. L\mch and Shelburne^ also commented 
upon this observation. 

Epidemiologically, an interesting question arises as to the 
source of the infection. Absolute proof of ante-natal infection 
is lacking 3 ^et a strong case can be made for regarding this ease 
as an example of intra-uterine infection. The location of the 
lesions found at necropsy is strongly in favor of an hematogenous 
rather than an enterogenous infection. There were no intestinal 
lesions, although they were looked for specificalh’’. The changes 
in the spleen and liver were not characteristic of tjqDhoid or para- 
tjqihoid fever, and the lesions in the mesenteric l 3 Tnph nodes 
were minimal in character. The embohc phenomena in the 
meninges and' brain constituted a prominent feature of the 
inflammation. These, along with the bone maiTow changes, 
are regarded as strongh" in favor of an hematogenous infection. 
Presumptive e%ddence of a less direct nature is the following: 
The babj^ was admitted an hour and a half after birth; it was 
bottle fed during its entire stay in the hospital; no known cases 
of paratjqihoid fe^'er were treated on any of the wards of the 
Louis\'ille Cit}’’ Hospital during 1935, Unfortimatel}', the pla- 
centa and umbihcal cord were not available for microscopic 
examination. The mother did not develop s^miptoms suggestive 
of paratjqihoid fever, but no bacteriological studies were made, so 
a subclinical infection cannot be excluded. 

As an incidental observation, it is worth recording that this 
patient is the second 3 ’'Oimgest reported, onlj' the patient of 
\'oight' being j’^ounger. 


SUJIM.YRY AND CONCLUSIONS 

1. A case of meningitis due to Bacterium paraiyphosian B 
is reported and the poor prognostic import of paratyphoid menin- 
gitis in children is emphasized. 

2. Paratyphoid meningitis cannot be diagnosed on the basis 
of the clinical manifestations; the diagnosis rests upon bacteri- 
ological examination of the spinal fluid. 



178 


H. GORDON' AND J. A. KENNEDY 


3. ^Microscopically, parat. 3 T)hoid meningitis is characterized by 
an exudate rich in monocides which occasional!}' form gi'aii- 
ulomatoiis foci. 

4, E\ddence is adduced to suggest that in this case infection 
occurred during intra-uterine life. 
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ISO AGGLUTININ TITERS IN SERUM DISEASE, IN 
LEUKEMIAS, IN INEECTIOUS MONONUCLEO- 
SIS, AND AFTER BLOOD TRANSFUSIONS*! 

I. DAVIDSOHN 

irom the Pathological Laboratories of ike Mount Sinai Hospital, Chicago 

The purpose of this presentation is to report: (a) the finding of 
very high titers of isoagglutinins in patients with horse serum 
disease, (b) the finding of very low titers in patients with chronic 
leukemias, (c) the failure to influence the titer of isoagglutinins 
by the introduction of large quantities of blood as well as by re- 
moval of similar quantities. To provide standards of compari- 
son, the titers of isoagglutinins were studied in a series of 517 
persons. 

TECHIsIC 

Determination of the blood group. The blood group of every individual was 
determined by testing the serum or plasma against known red blood corpuscles 
of types A and B, and by testing the red corpuscles of the same individual 
against known serums of types A, B and 0. The suspensions of red corpuscles 
of known type were prepared by adding a drop of blood to 1 cc. of a one per cent 
solution of sodium citrate in a phj'siologic solution of sodium chloride. With 
platimun loops (diameter 3 mm.) two loopfuls of serum or plasma and one loop- 
ful of the cell suspension were mixed on a coverslip and suspended over exca- 
vated slides. The slides were tilted repeatedly. The results were read with 
the microscope after standing for thirty minutes at room temperature. 

Determination of the titers of isoaggluiinins. The serums were inactivated 
for thirty minutes at 55°C. For the preparation of the red blood cell suspen- 
sion blood was obtained from several individuals, using one drop of a ten per 


* Read before the Sixteenth Annual Convention of the American Society of 
Clinical Pathologists, held at Philadelphia, Pennsylvania, June 2 to 5, 1937. 
Received for publication June 18, 1937. 

■f Since this paper was sent in for publication, G. Bruynoghe (Arch, inter- 
net. de Med. Exp. 12: 397, 1937) reported the finding of high titers of isoag- 
glntinins in a patient of type 0 and attributed the rise to an injection of 
horse serum. 
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cent solution of sodium citrate as anti-coagulant. The blood was stored in the 
ice box for twenty-four hours before it was used in the preparation of sus- 
pensions. Equal quantities of blood of known tj^pe from three to five indi- 
viduals were pooled, washed three times with physiological solution of sodium 
chloride and used for the preparation of cell suspensions only if there was no 
trace of hemolj^is after the second washing. If hemolysis was present, the cells 
were discarded. The third centrifugation was continued until the cells were 
packed to about one-half of the volume of the whole blood and a two per cent 
suspension with phj’siological solution of sodium chloride prepared. The ceU 
suspensions were used only on the day they were prepared as the agglutinabil- 
ity of washed cells was found to decrease rapidly, while the cells that were kept 
in their own plasma maintained their original titer as long as they washed well 
which was, as a rule, from seven to nine days, which was established repeatedly 
by setting up daily agglutination tests with pooled serums of known tj-pe and 
titer until the titer of the cells began to drop. 

It was on the basis of experience gathered from such repeated experiments 
that we found it practical and reliable to follow the above procedure. 

Serum dilutions beginning with 1:2.5 were prepared in test tubes measuring 
75 X 12 mm. One-tenth cubic centimeter of a two per cent suspension of red 
cells was added to each tube, the tubes were shaken repeatedly, and kept at 
room temperature for two hours. They were then shaken vigorously until the 
sediment was suspended and read with the low power of the microscope (32 mm. 
objective). The titers were recorded in the terms of the final dilutions. The 
tests were then kept in the ice box over night. On the following morning they 
were taken from the ice box and kept at room temperature for one hour and 
again read. The titers were either identical with those of the previous day or 
they were slightly higher, but never more than by one dilution. 

Titrations were repeated frequently to check the reliability of the technic. 

DISTBEBUTION' OF TITERS IN NORMAL PERSONS AND IN A GROUP OP 
CHRONIC AMBULATORY PATIENTS 

The titers of the isoagglutinins were studied in 517 persons, seventy-eight be- 
ing healthy young donors for transfusions. The others were mainly ambula- 
tory patients from the out patient department with various chronic ailments. 
The titers are shown in table 1. 

The titers were analyzed separately for each blood group. 1:448 was the 
highest titer in a verj’- small percentage of cases and the incidence of the lowest 
titer of 1:3.5 was also fairly rare. The incidence of high anti-A titers was 
decidedly greater in group B as well as in O than the incidence of lugh anti-B 
titers in the groups A and 0. The last two columns with the combined anti-B 
and anti-A titers emphasize the quantitative difference between the two types 
of isoagglutinins. The difference is reflected in the average titers for each blood 
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group. The curves (figs. 1, 2 , and 3) illustrate graphically the prevalence of 
higher titers for the isoagglutinin anti-A. 

The dilutions are recorded on the horizontal line, vrhile the incidence of the 
titers is expressed in percentages on the vertical line. Figure 1 represents the 
titers of the isoagglutinins anti-Ain blood group B and of the isoagglutinins anti- 
B in blood group A. The continuous line of the anti-A agglutinins reaches 
higher up and farther to the right in the direction of the higher titers than the 
interrupted line of the anti-B agglutinins. 

Figure 2 demonstrates the quantitative relations of the two isoagglutinins in 
the group 0. The prevalence of higher titers for the anti-A agglutinins is very 
similar as in the two other groups. 


TABLE 1 

Distbibotiox of Titers of IsoAGGiiUriKiNs in 517 Serums 


TITXES 

(a) akti-b 

(b) AKTT-.l. 

(o) Aim-B 

(o) ASn-A 

(a) AKXl-B 
(O) Aim-B 

(b) Aim-A 
(o) ANTI-A 

Num- 
ber o£ 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 


Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

1:3.5 

13 

5.2 

8 

5.2 

2 

2.0 

1 


15 

4.0 


3.4 

1:7 

40 

15.9 

7 

4.6 

19 

17.0 

6 

5.3 

59 

16.0 


5.0 

1:14 

49 

19.5 

22 

14.4 

31 

27.0 

13 

11.5 

80 



13.1 

1:28 

51 

20.3 

33 

21.5 

33 

29.0 


25.7 

84 



23.3 

1:56 

59 

23.5 

44 

28.8 

16 

14.0 

33 

29.2 

75 


77 

28.9 

1:112 

27 

10.8 

20 

13.1 

8 

7.0 

17 


35 


37 

14.0 

1:224 

8 

3.2 

16 


4 

4.0 

11 

9.7 

12 


27 

10.1 

1:448 

4 

1.6 

3 




3 

2.7 

4 


6 

2.2 

Total 

251 


153 

■ 



113 


364 

s 

266 


Average 
titer. . . . 

l:50-i- 


1:71-1- 


l:38-{- 


l:76-f 


1:45+ 


1:73+ 



In figure 3 the isoagglutinins anti-A in the groups B and 0 were summarized 
and are represented bj' the interrupted line while the anti-B agglut inin s of 
groups A and 0 are represented by the continuous line. The prevalence of the 
former over the latter is obvious. 

The value of the findings in this admittedly smaU series is enhanced by the 
circumstance that thej' agree closely with those of the previous writers on the 
subject^®' 

The evaluation of titers of isoagglutinins requires the con- 
sideration of two factors: the agglutinabihty of the blood cor- 
puscles and the agglutinating property of the serum. Schiff 
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and Mendlowicz^® explained the low titers of anti-B agglutinins 
by the lower agglutinability of the B corpuscles. By testing 
red corpuscles from different individuals against serums of known 





ITTEKS] j 

(a) Ajm-B 

(b) akti-a 

Num- j 
ber of 
c-tscs 

Per 

cont 

Num- 
ber of 
caacs 

Per 

cont 

1:3.5 

13 

5.2 

8 

5.2 

1:7 

40 

15.9 

7 

4.6 

1:14 

49 

19.5 

22 

14.4 

1:28 

51 

20.3 

33 

21.5 

1:56 

59 1 

23.5 

44 i 

28.8 

1:112 

27 

10.8 

20 

13.1 

1:224 

8 

3.2 

16 

10.5 

1:448 

4 i 

1.6 

3 

1.9 

Total 

251 


153 


Average 





titer 

il:50+ 


1:71+ 



Fig. 1 


agglutinating titer, Schiff and Huebener^^found that the sensi- 
tivity of A corpuscles varied from 1:25 to 1:800, and that the 
sensitmty of B corpuscles was lower ranging from 1 : 24 to 1:400. 
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’J^omsen and Settel^^ observed a very low degree of agglutin- 
ability of the red corpuscles in the newborn and infant and a 
gradual rise until the maximuin agglutinability was reached 



tttees 

(O) AKTI-B 

(o) Aim-A 

Num- 
ber of 
caces 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

1:3.5 

2 

2.0 

1 1 

0.9 

1:7 

19 

17.0 

6 1 

5.3 

l:14 

31 

27.0 

13 

11.5 

1:28 

33 ! 

29.0 

29 

25.7 

1:56 

16 

14 :o 

33 

29.2 

1:112 

8 

7.0 

17 

15.0 

1:224 

4 

4.0 

11 

9.7 

1:448 



3 

2.7 

Total 

113 

1 

113 


Average 
titer — 

l:38-F 

1 

1 : 76 + 



Fig. 2 


between the years from sixteen to thirtj’'. After the peak of 
sensitivity was reached, it retained its full strength to the end 
of life. It was found unimpaired even in individuals 100 years 
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old. In two hundred individuals from thirty to forty years old, 
the red corpuscles of eighty-fi%"e per cent were agglutinated in a 
dilution of 1:256, five per cent in the next higher dilution of 


59 



TTTEnS 1 

(a) akti-b 
(o) ANTI-B 

(b) ANn*A 
(o) AKTI-A 

Num- 1 
her of 
coses j 

Per 

cent 

Num- 
ber of 
coses 

Per 

cent 

1:3.5 

15 

4.0 i 

9 i 

3.4 

1:7 i 

59 

16.0 

13 

5.0 

1:14 

80 

22.0 

35 

13.1 

1:28 

84 

23.0 

62 

23.3 

1:50 ! 

75 

21.0 

77 

28.9 

1:112 1 

35 

10.0 

37 

14.0 

1:224 

12 

3.0 

27 

10.1 

1:448 

4 

1.0 

6 

2.2 

Total 

364 


266 


Average 
titer j 

1:45+ 


1:73+ 



Fig. 3 


1:512, five per cent in the next lower dilution of 1 : 128, and only 
five per cent were agglutinated at still lower dilutions. They 
conclude that the agglutinating properties of the serums are 
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responsible for the titer of the isoagglutmins to a greater extent 
than was assumed by Schilf and Mendlowicz. 

Attention has been called in recent years to the danger of so-‘ 
called universal donors with high titers of isoagglutmins. It 
would appear from mj^ study that the danger would be greater 
when tyi^e 0 donors are used for type A patients than for type B. 

THE RELATION OF THE TITERS OF ISOAGGLUTEsINS TO AGE 

Schiff and Mendlowicz*®, Thomsen and Kettel*® and several 
other investigators after them, observed a relation between the 
titers of isoagglutmins and the age of the person. At birth the 


TABLE 2 

The Titers of IsoAGGLVTimss ix the Deffebejit Age Groups 


AGE 

(a) Aim-B 

(b) ixn-x 

(o) jLsn-s 

(O) A>-TI-A 

(a) anti-b 

(O) ANTl-B 

fsl Ajrn-A 
(o) Aun-A 

s c 
2 

li 

s.-i 

< 

Number 
of cnewi 

|s 
s « 

< 

Number 
of rjxncn 

|s 

Number 
of cnees 

Avorngo 

titem 

Number 
of cnBoa 

§2 

So 

< 

Number 
of cases 

Ss 

r 

1-20 

28 

1:42+ 

11 

1:42+ 

14 

1:34+ 

14 

1:66+ 

40 

1:39+ 

25 

1:54+ 

21-30 

49 

1:44+ 

27 

l:IR?+ 

34 

i:48+ 

34 

/:/W+ 

82 

1:46+ 

61 

/:R75+ 

31-40 

45 

1:76+ 

34 

1:75+ 

33 

1:34+ 

33 

1:77+ 

78 

1:58+ 

67 

1:76+ 

41-50 

55 

1:55+ 

26 

1:53+ 

18 

1:23+ 

18 

1:50+ 

73 

1:47+ 

44 

1:51+ 

51-60 

SO 

1:32+ 

24 

1:53+ 

7 

1:18+ 

7 

1:25+ 

37 

1:30+ 

31 

1:47+ 

61-70 

37 

1:41+ 

22 

1:50+ 

4 

1:15+ 

4 

1:35+ 

41 

1:39+ 

26 

1:47+ 

71-80 

9 

1:19+ 

6 

1:31+ 

1 

1:14+ 

1 

1:28+ 

10 

1:19+ 

7 

1:31+ 


isoagglutmins are either absent or of a very low titer. Thej’' 
increase gradually during the first years of life. The highest 
titers are more common in youth and they tend to drop with 
advancing age. Thomsen and Kettel studied the largest series 
of 1,500 persons. The highest titers were present in the age of 
five to ten years. 

Table 2 shows the average titers in the different age groups of 
a series of 512 persons, of whom 251 were of group A, 150 of 
group B and 111 of group O. The highest titers were m the 
decade twenty-one to thirtj'' in the groups B and 0, and^ in the 
decade thirty^-one to forty in the group A. The drop with the 
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advancing age is very striking and confirms the results of the 
previous vriters. The relation between the age and the titer 
is not constant and absolute in any individual case. Very low 
titers were observed in young individuals and high titers in old 
persons, but in general the correlation is quite definite. 

DISTRIBUTION OF THE ISOAGGLUTININ TITERS ACCORDING TO SEXES 

There were 252 males and 265 females. The average titers for 
the isoagglutinins (A) anti-B were 1:56+ for women and 1:41 + 
for men, for the agglutinins (B) anti-A they were 1:73+ for 
women and 1:68+ for men, for the agglutinins (0) anti-B they 
were 1:35+ for women and 1:38+ for men and for the agglu- 
tinins (0) anti-A the titers were 1:64+ for women and 1:82 + 
for men. The results show higher titers for the (A) anti-B 
agglutinins in women and for the (0) anti-A agglutinins in men. 
These findings are recorded here without anj*- further conclusions. 

EFFECT OF THE INTRODUCTION OP COMPATIBLE BLOOD UPON THE 
TITERS OF ISOAGGLUTININS 

I studied the effect of the introduction of blood upon the titer 
of isoagglutinins in seventy-two blood transfusions. Blood was 
obtained before the transfusions from the recipient as well as 
from the donor, and again from the recipient immediately after 
the blood transfusion. In as many cases as it was possible, it 
was obtained from the recipients after varying intervals follow- 
ing the transfusion. The intervals varied from twenty-four 
hours to ten days. Fourteen patients received two transfusions 
in intervals from one to fourteen days, four received three trans- 
fusions in intervals from one to twenty-three days, one received 
four transfusions in intervals of two, four, and eight days, and 
one received ten transfusions every forty-eight hours in the 
course of twenty days. In all these cases the blood was obtained 
from the recipient as well as from the donor before and after 
each transfusion. The quantities of transfused blood were 150 
cc. in three cases, 200 cc. in eight cases, 250 cc. in seven cases 
300 cc. in six cases, 350 cc. in eight cases, 400 cc. in ten cases, 
425 cc. in one case, 450 cc. in one case, 475 cc. in two cases, 500 
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cc. in twenty-eigM cases, 520 cc. in one case and 700 cc. in one 
case. The patient given ten transfusions in twenty days received 
altogether 2,050 cc. of blood. 

Fortj^-one of the patients belonged to blood group A; twenty- 
nine of them received blood from donors with the identical group 
and twelve from donors with group 0. Eight of the recipients 
had the gi’oup B ; five of them were transfused with blood of the 
same group and three vdth blood of group 0. Twenty-nine re- 
cipients belonged to group 0. 

The titers of isoagglutioins were determined in each case 
simultaneously in the specimens of blood obtained from the 
recipients and donors before and after each transfusion, using the 
same suspension of blood cells, and in the cases of repeated blood 
transfusions the titrations were repeated after the blood was 
obtained from the last transfusion; in sixty-seven transfusions 
there v/as either no change in the titers of the agglutmins or the 
difference was only one dilution which I considered to be within 
the range of technical variability. After the transfusion there 
was in three instances a drop in the titers amounting to two 
dilutions (twice from 1:448 to 1:112, once from 1:56 to 1:14), 
and in two instances similar rises were noted. The explanation 
for that was sought in the differences in titers between the 
donors and the recipients, in the quantities of injected blood, 
but no such relation could be detected because the same factors 
were present in many of the other transfusions without the 
same effect. 

The titers of the isoagglutinins in the recipients as well as in 
the donors were within the range of normal variation, except 
two excessively high titers in recipients. In some instances the 
rise or the drop of the titers in the specimens obtained after the 
transfusion were parallel to the higher or lower titers in the blood 
of the donors. However, at least as many instances were found 
where similar differences in the titers of the agglutinins in the 
blood of the donors did not influence the titers in the blood of 
the recipients. 

It seems that transfusions of blood do not influence materially 
the titers of the isoagglutinins in the recipients. 
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In eight donors the titers of isoagglutinins were studied before 
and after removal of varying quantities of blood. No change 
was noted. 

VAJRIATIOX or TITERS OF ISOAGGLXJTIIvINS IN' DISEASE 

While it is generally accepted that there is no relation between 
the characteristic blood 'group factors in the red corpuscles and 
diseases, the quantitative variations in the titers of isoagglu- 
tinins in the serums of different individuals suggested a search 
for a relation between these variations and diseases. Re- 
peated tests in the same individuals over extended periods 
have shown that in health the titer of isoagglutinins tends to 
maintain a constant level. Lehman^® tested his own anti-A and 
anti-B agglutinins dailj’- for one month and at longer intervals for 
one year and noticed no change. Albertsen* found a similar 
constancy in several indmduals during a period of over one year. 
Variations of titers have been reported in a great many diseases. 
Most of the reports deal with isolated instances and are not very 
convincing. I shall quote merely a few’ examples, Albertsen* 
noted an elevated titer in a case of biliary cirrhosis and a drop 
in sepsis. Minkewitsch and Raskin'* observed variations in 
severe infections (typhoid and typhus fever, miliary tuberculosis 
and pneumonia). He believed that they indicated changes 
in resistance, Hoche® found markedly elevated titers in fifteen 
patients with hyperthjToidism, while no elevation wms present 
in ten patients with goiter but without signs of hyperthyroidism. 
The high titers persisted in a few patients w^ho were seen long 
after a successful thjToidectomy cured the condition. There w'as 
no relation betw’een the titer of the isoagglutinins and the basal 
metabolic rate, 

Schiff and Mendlowicz'® w’ere the first to record the frequenc)' 
of very low titers of isoagglutinins in thirty-one cases of leu- 
kemias, although some of the cases had fairly high titers. Other 
writers observed before Schiff and Mendlowicz the failure of 
leukemic patients to respond with the production of agglutinins 
to injections of tjqihoid vaccines'®-'"-'®, and of other micro- 
organisms. In tw’o instances leukemic patients did not develop 
agglutinins W’hen thej'' contracted tjqihoid fever and paratyphoid 
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fever. Bernstein^ reported recently the finding of low titers of 
heterophilic agglutinins against sheep ceUs in leukemia. Zuen- 
deB° corroborated the obsen*ations of Schiff and IMendlowicz 
in a study of twelve patients with leukemia. He noted that the 
titers were somewhat higher in irradiated and improved cases. 

I studied thirty-eight patients with leukemia, among them 
eighteen with acute leukemia, thirteen with chronic leukemic 
lymphadenosis, five with chronic leukemic myelosis, one with 
chronic aleukemic myelosis and one with monocytic leukemia. 

TABLE 3 

Tttees of IsoAGGLtrrrNriNs in Patients -with Serum Disease, nr Patients 
Treated with Horse Serum but Without Serum Disease, in 
Leukemias and in Infectious Mononucleosis 
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li 

1:76+ 

364 

1:45+ 
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1:73+ 
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11 
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1:543+ 
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33 
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1:125+ 
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1:37+ 
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1:60+ 

9 

1:18+ 
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1:51+ 

16 

1:26+ 

9 

1:63+ 
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1:58+ 

8 

1:72+ 
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1:32+ i 

16 

1:65+ 

36 

1:46+ 

24 

1:67+ 
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The titers of the isoagglutinins in the majority of the cases of 
chronic leukemias were considerably below the average titers in 
non-leukemic patients of the same blood groups and ages. There 
was no difference between the lymphatic and myelogenous forms 
of the disease. Table 3 records the average titers in the chronic 
leukemias and in the normal controls. In acute leukemias the 
titers were considerably higher almost approaching the normal. 
I observed normal or even slightly elevated titers in patients 
vdth chronic leukemias who were ej^osed to intensive x-ray 
therapy. 

The possible influence of x-ray therapy had been considered by 
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pre'V'ious writers. According to Zuendel^® irradiation elevated 
the titers of isoagglutinins in leukemic patients, on the other 

TABLE 4 


CnnoNTc Leukemias 


Titn 

mAQKOSIS 

1 

AOC 

1 

(a) Aim-i) 



(o) ASn-A 

42 

Jlyclosis 
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1:3.5+ 



27 

Monocj'tic leukemia 
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1:28+ 

1:28+ 

21 

^ LlTiiphadenosis 

40 



1:7+ 

1:28+ 

22 
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1:56+ 

44 

Aleukemic myelosis 
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Lj'mph a d on osis * 

45 



1:66+ 

1:224+ 

2-1 

Ly'mphadenosis 

60 i 



1:7+ 

1:3.5+ 

4 i 

Lj'mphadenosis* 1 

61 

1:56+ 




37 

Mj'closis* 
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64 



1:7+ 

1:14+ 

36 

Lj’mphadenosis 

64 

1:14+ 




33 
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38 
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1:3.6+ 

1:3.6+ 

20 
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43 
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Average Tilers of Normal Cases of the Above Age Group 


AOC 

(a) AKTt-0 

(n) AKTI-A 
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1:18+ 


61-70 

1:41+ 

IImH 

1:15+ 

B Bill 


* Trcnt«d with x-rny. 


hand, Hochc and Moritsch* and Gruenwald’' obser\-ed no effect 
of that kind in non-leukemic irradiated patients. 

Most of mj' patients with chronic leukemias were older than 
fort}'. To show that the low titers were not merely an attribute 
of the advanced age of the patients, table 4 lists the ages and 
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titers and at the bottom the average titers for each blood and 
age group of non-leukemic patients. 

It is possible that the normal or even elevated titers in leu- 
kemia in the reports of ScMS and JMendJowicz and Zuendel were 
due to the presence of cases with acute leukemia or to effects 
of x-ray therapj^. 

I observed a very marked elevation of the isoagglutinin titers 
in thirty-three patients wko developed serum disease following 



therapeutic injections of horse serum or of horse imm une serums 
(table 3). The rise was most marked in the (A) anti-B agglu- 
tinins, where the average titer was fifteen times that of the 
corresponding normal average; it was least in the (B) anti-A 
agglutinins, but that may be due to the very small number of 
cases in that group. Contrary to the findings in serum disease, 
patients treated with horse serum or with horse immune serums 
who did not develop serum disease showed only sli^t elevations 
of isoagglutinin titers. 
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Table 5 lists all the titers in horse serum treated patients be- 
cause average figures alone do not always give a true picture. 
The greater frequency of high titers in patients with serum dis- 
ease as compared with those listed on the right half of the table 
is ob\dous. On the other hand low titers may be seen in patients 
vith scrum disease, although in this series about two-thirds of 
the patients with senim disease had high normal or markedly 
elevated titers. 

Table 6 lists the titers of isoagglutinins in five patients before 
the injection of horse serum, at intervals after the injection and 
their relation to the time of onset of serum disease. In several 
instances, it could be recorded that the rise preceded the onset 
of sjunptoms of serum disease and it became particularly elevated 
after seiaira disease set in. Case No. 32 is included to show that 
considerable elevations of the agglutinating titer occur even 
Avithout serum disease. 

I could find only a few references in the literature to the effect 
of injections of horse serum upon the titers of isoagglutinins, 
all recording observations contrarj’’ to mine. It seems that my 
observations are the first to record frequent and marked eleva- 
tions of the titers of isoagglutinins following injections of horse 
scnim. iMinkewitsch and Raskin^^ remark that there was no 
change in the titer of human isoagglutinins after inoculations of 
toxin and antitoxin mixtures. Gelli and Tarozzi® found a drop 
in the titer during serum disease in twenty children treated with 
diphtheria antitoxin. It is difficult to evaluate the titers in 
Gelli and Tarozzi's publication because the data about the tech- 
nic are very incomplete. Friedemann and Beer® found no sig- 
nificant elevations of the titers of isoagglutinins following injec- 
tion of horse serum. 

Tlie elevation of the isoagglutinins following injections of 
horse serum and particularly in serum disease is apparently a 
part of a general rise of various normal antibodies and especially 
of anti-sheep agglutinins that was described before®. 

It is well known how’ difficult it is at times to secure isoagglu- 
tinating scrums with high titers for the purpose of blood group- 
ing. To meet that difficulty it may prove practical to collect 
blood from patients with horse serum disease. 
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TABLE 6 

IxCEEASi: OF IsOAGGLtrriKlXS AFTER Tn-JECTIOXS OF HOKSE SeHTTM 
AXB PaETICCLARLY IK SERUil DISEASE 


irCHBEB. 

1 

1 ’ rwn 

f 

} 

1 

TlT£li 

27 

1 A, 

> 

i Before injection 

1:7+ 

‘ 

1 

1 5 daj's after injection 

1:448+ 



1 7 days after injection* 

1:1792+ 



j 9 days after injection 

1:7168+ 



1 47 days after injection 

i 

1:224+ 

' 28 

A 

1 Before injection 

1:14+ 

\ 


! 2 days after injection 

1:28+ 

i 


7 days after injection 

1:112+ 



11 days after injection* 

1:448+ 



15 days after injection 

1:448+ 



16 days after injection i 

1:224+ 



42 days after injection 

1:112+ 

33 

A i 

? 

Before injection 

1:3.5+ 


j 

7 days after injection* 

1:56+ 



14 days after injection 

1:224+ 

46 

* ■ B 

Before injection 

1:7+ 


1 

5 days after injection 

1:28+ 


' i 

10 days after injection* 

1:224+ 


; 1 

14 days after injection 

1:224+ 


i 1 

21 days after injection 

1:56+ 

32t 


Before injection 

1:28+ 


A I 

10 days after injection 

1:28+ 



14 daj's after injection 

1:224+ 


. , I 

} 

1 

21 days after injection 

1:224+ 


JrC3£EEB . j 

1 

.TTPE 


j Aim-A 

A2m-B 

53 

0 

Before injection 

1:28+ 

1:7+ 



7 days after injection 

1:7+ 

1:7+ 



14 days after injection* 

1:112+ 

1:112+ 

i 


28 days after injection 

1:56+ 

1:112+ 

. ' 

i 

42 daj's after injection 

! 1:112+ 

1:224+ 

.i 

1 

1 ■ 

1 

49 davs after injection 

1 

I 1:112+ 

1:112+ 


* Onset of serum disease, 
t This patient did not develop serum disease. 
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In connection with the above obsen'ations in seram disease, 
I wish to record that in forty-four patients with infectious mono- 
nucleosis tlie titers of isoagglutinins were witliin the normal 
range (table 3). That is of some interest because the titer of 
agglutinins against sheep red corpuscles is verj’- high in infectious 
mononucleosis and usually considerablj'- higher than in serum 
disease. The comparison of the differences in the isoagglutinin 
titers in serum disease and in infectious mononucleosis adds more 
evidence to the alreadj' established difference in the nature of 
the antibod}” response in the two conditions*. 

SUMMARY AND CONCLUSIONS 

1. A study of the distribution of titers among 517 normal 
persons and chronic ambulatorj’^ patients confirmed the pre\u- 
ously reported greater frequency of higher titers for the anti-A 
isoagglutinins in blood groups B and 0, as compared with the 
anti-B isoagglutinins in blood groups A and 0. 

2. That would indicate that there is a relatively greater danger 
when the so-called universal donors with high titers of isoagglu- 
tinins are used for tj^pe A patients than for patients of tjqje B. 

3. It was confirmed that high isoagglutinin titers are most 
common among young persons, becoming less frequent with 
advancing age. 

4. The distribution of the titers was quite similar in both 
sexes. 

5 . The prevalence of low titers of isoagglutinins in leukemias 
was confirmed, but onlj'^ in the chronic form of the disease, par- 
ticularly in cases that did not receive x-ray therapj'. Most cases 
of acute leukemia and patients nuth chronic leukemia who re- 
ceived intensive x-raj- therapj’’ showed normal or even sliglitly 
elevated titers. 

G. Verj' high titers were observed in many patients with serum 
di.seasc. It is suggested that patients with serum disease may 
supply .«erums with high titers for blood grouping tests. 

7. In infectious mononucleosis the titers of isoagglutinins were 
within the range of normal variations. 
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RELATIONS OF THE ADRENAL GLANDS AT AUTOPSY 
' WITH CLINICO-PATHOLOGICAL FINDINGS AND 
WITH BLOOD VITAIVIIN C* 

WILLIAM FREEMAN akd W. EVERETT GLASS 

With the technical assistance op Ann I. Walsh, Rose Shall, 

AND Lotus DeLadra 

From the Worcester State Hospital, Worcester, Massachusetts 

According to all standard textbooks on pathology, central 
cavitation of the adrenal glands found at autopsy, is indicative 
of post mortem degeneration. Naturally this conclusion excludes 
as an artefact the mechanical or artificial splitting within the 
medulla which is usually the result of manipulation by the au- 
topsy technician in removing or handling the organs. The cavi- 
tation referred to, and which we studied, is the central autolysis 
of the organ and usually includes the entire medulla and inner 
portion of the cortex. 

The implication given by the textbooks is that central auto- 
lysis of the adrenal glands will be absent m those cadavers which 
are well preserved, and present in those cadavers which show 
some degree of post mortem degeneration in the remainder of 
the body. Our experience has not corroborated tliis conclusion, 
however, for we have observed the phenomenon to be present 
in well preserved bodies, and, conversely, we have observed the 
phenomenon to be absent in bodies whose abdominal walls 
showed marked post mortem degeneration. Furthermore, in a 
review of all autopsies (122) performed by one of us (W. F.) in 
one calendar year, no relation was found to exist between the 
incidence of central ca\dtation of the adrenal glands and the 
length of time that had elapsed from death to exa min ation 

* Read by title at the Annual Meeting of the American Society of Clinical 
Pathologists at Philadelphia, June 2-5th, inclusive. Received for publication 
June 6th, 1937. 
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(Figure 1) ; all cadavers had been subjected to the same refrig- 
erating system. In short, in our experience the occurrence of 
central autolysis of the adrenal glands has not been consistent 

INCIDENCE OF CENTRAU CAVITATION OF ADRENALS vi. HOURS POSTMORTEM 
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Fio. 1. A Distribution Graph Depicting the Incidence of Central 
Cavitation of the Adrenal Glands in Relation to the Length of 
Time detmtien Death and the Postjiortem Examination in 122 Consec- 
UTii'E Cases 

Altbougli there is a suggestion that the shorter tlie time postmortem, the less 
chance there may be of finding central cavities in the adrenal glands, there is 
3 'et no absolute relationship. Note that more than 11 per cent of the subjects 
were found to have central cavities even though they were autopsied within 
tlmee hours after death. 

with post mortem degeneration of the remainder of the bod}^; 
hence the phenomenon seemed to demand more careful study. 

METHOD 

Various factors, at one time or another suspected of being dependent on the 
function of the suprarennls in vivo, were studied in correlation witli the po.st- 
raortem findings of the glands. Tlie patient’s age, sex, cause of death, psychi- 


( 

9 

8 

7 

8 

5 

4 

3 

e 

I 


8 oe oo 

♦•f ♦ 4 *^ 4-4 4 



ADREXAL GLAKDS AT AUTOPSY 


199 


atric diagnosis,* * * § length of residence in the institution, sj'stolic blood pressure at 
rest, pulse pressure at rest, terminal febrile state, f nutritional index,! fasting 
blood morphological %'alues,§ and fasting blood chemical values^ vrere studied 
in turn, but no relation was discovered between an 3 ' of these factors and the 
incidence of central cavitation. 

Since the suprarenal glands have been found to be important storage depots 
of ascorbic acid, it was thought that the existence of central carities at autopsy 
might be allied to the general ascorbic acid content of the living bod 3 '. The 
circulating blood was the logical point at which to investigate this aspect, and 
the following stud 3 ’ w'as thus undertaken, using the method of Farmer and 
Abt^ to determine the amount of ascorbic acid, or in other words, the vitamin 
C level. TvTiile this method evaluates the acid in its reduced form, it has been 
shown that the total ascorbic acid content of the blood varies in direct propor- 
tion to the reduced fraction: and therefore our objective was not altered. 

The morning after a patient was placed on the "Danger List,” the reduced 
ascorbic acid content of his blood plasma was determined. When the patient 
died, an autop53' was performed as soon as permission was granted. In case 
the patient lived and was still dangeroush' ill at the end of a week, the deter- 
mination was repeated. This procedure was continued tmtil the patient had 
either recovered or died. In this wa 3 ’’ there was obtained a fair estimate of the 
reduced ascorbic acid level of the patient’s blood plasma during the week before 
his death. 

The method used to determine the reduced ascorbic acid of the blood plasma 
followed closely that published bv’’ Farmer and Abt. AH blood specimens were 
obtained before the patients had had breakfast, or 15 hours or more after the 
preceding meal. A mixture of potassium oxalate and sodixim C 3 ’anide (10 parts 
of potassium oxalate and 3 parts of sodium cyanide) was used as an anticoagu- 


* Taken from official hospital records. The diagnoses are arrived at by the 
majorit 3 ’- vote of all attending ps 3 ’chiatrists. 

t All temperature were rectal. Febrile state: temperature over 102'’F. 
just prior to death, or temperature maintained between 101° and 102°F. for 
three or more days just prior to death. Subnormal temperature: 98°F. or 
lower. 

t Calculated from the hletropolitan Life Insurance Table of normal aver- 
ages. Takes into account the individual’s age and height, 

§ Values studied: hematocrit, hemoglobin (Haden-Hauser), er3dhroc3de and 
leucoc 3 i:e counts, and neutrophile percentage. The blood samples were taken 
before breakfast while the patient was in a post-absorptive state. The values 
were determined and recorded b 3 " the same individual, L, DeL. 

^Values studied: total non-protein nitrogen, sugar, and chlorides. The 
blood specimens were taken before breakfast, while the patient was in a post- 
absorptive state. The values were determined and recorded by the same indi- 
vidual, A. I. W. 
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lant. The plasma proteins •were precipitated by a metaphosphoric acid mixture 
•within an hour after the blood specimen -was obtained; the time element in this 
step is important, inasmuch as ascorbic acid readily undergoes auto-oxidation. 
The "vitamin C determinations were made and recorded by the same indi'vidual, 
B.S. 

After death all bodies were subjected to the same preparatorj’’ routine for 
the undertaker. Since this procedure takes from one-half to one full hour, and 
sometimes longer, the bodies remained at least 30 minutes at room temperature 
before thej’’ arrive in the morgue. Unless the body was autopsied immediately, 
it was placed in an electrically refrigerated box and the cooling process was 
consequently the same for all bodies. 

The bodies were autopsied b}’’ the pathologist and the techm'que of removing 
the adrenals was the same in all instances. The glands were carefully dissected 
from the kidneys and fat ■with a sharp scalpel and the e.xcess fat was trimmed off 
■with sharp scissors, the organs being held "with forceps. Serial cross sections were 
made "with a sharp sectioning knife, immediately after the glands were weighed. 
The presence or absence of autolysis in the central portion of the organs was 
noted. As an additional qualitative test, the sections were then immersed in a 
10 per cent neutral silver nitrate solution for at least 30 minutes. (Silver nitrate 
precipitates black metallic silver ojdde on tissue containing "vitamin C, Ham- 
ilton*.) 


EEBULTS 

As was stated pre"viously, in a study of 122 consecutive cases ' 
no relation was found between the incidence of central cavitation 
of the adrenal glands at autopsy and the patient’s age, sex, cause 
of death, psychiatric diagnosis, length of residence in the insti- 
tution, basal systolic blood pressure, basal pulse pressure, term- 
inal febrile state, nutritional index, fasting blood morphological 
values, or fasting blood chemical values. Because of the absence 
of any correlation, the details of the studies are omitted ; suffice 
it to say that all the data were subjected to statistical analysis 
bj’ E. M. Jellinek, Head of the Biometrical Department of the 
Worcester State Hospital. 

The results of the correlation study between the incidence of 
central cavities in a patient’s adrenal glands at post mortem, and 
the fasting reduced ascorbic acid value of his blood plasma in 
vivo, are shown in Figure 2. A total of 42 observations are re- 
corded. 

A few of the patients were autopsied within an hour after 
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distil sud, souiQ W6TQ exainined two days, three days, or even 
longer, after death. There was an even distribution between 
men and women. The ages varied from 42 to 84 years, and the 
majority ranged beyond 60 years. 

The distribution of the cases is most interesting for its well- 
defined groupings, both in respect to themselves and in respect 
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Fortj'-two consecutive cases were studied 


to the ante-mortem vitamin C content of the blood plasma. 
It is easily evident, even from a rapid glance at the figure, that 
the cases presenting no central cavities in the adrenal glands at 
autopsj^ segregate themselves above a certain reduced ascorbic 
acid value, and the eases which did present central cavities in the 
adrenal glands at autopsy segregate themselves below that value, 
in this connection it is worth noting that Farmer and Abt sug- 
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gest in their paper that if the reduced ascorbic acid of the blood 
plasma be less than 0.7 mgm. per cent, clinical signs of sciir\’ 3 ' 
udll appear. As their conclusion is by no means proven as yet, 
tliis level must, for the time being, be considered as arbitral 3 ^ 
(Nevertheless, in this study 32 of the cases had ascorbic acid 
values below 0.7 mgm. per cent. That such a large percentage 
of our patients have a low level is the subject of a forthcoming 
publication.) 

But it is remarkable that, except in a single instance (in wliich 
the patient was autopsied within one hour after death) all those 
who had an ante-mortem fasting reduced ascorbic acid value of 
less than 0.7 mgm. per cent also had central autolysis in both 
adrenal glands at autopsy. Also in these cases no black color 
change was produced on the surfaces of the sectioned glands even 
aftnr one hour’s immersion in a 10 per cent neutral silver nitrate 
solution. On the other hand, with the exception of three cases, 
all those having an ante-mortem fasting reduced ascorbic acid 
value greater than 0.7 mgm. per cent had no central autolysis 
in either adrenal gland. The immersed sections of these glands 
in a 10 per cent neutral silver nitrate solution showed blackening 
of the tissue surfaces in a very few minutes. Another note- 
worthy point is that the medullae of the sections turned black 
many minutes before the cortices. It maj’^ be that the medulla 
contains ascorbic acid in a more readily available form than the 
cortex, so that in the secretion of the acid from the glands the 
medullae lose it first. This explanation is substantiated by 
the fact that the various forms of ascorbic acid in the body differ 
as to their lability, the reduced form being more labile than the 
combined as has been shown by Farmer and Abt. This being 
so, it is logical to assume that that part of the organ reacting to 
the reagent first contains tlie more labile, or in other words, the 
more available form; in this case it is the medulla. It is also 
logical to assume that in the ascorbic acid depletion of the 
adrenal glands the more available form would be lost first ; and 
consequent!}" in times of need, it would be the medulla that is 
first depleted. 

The e.xccptions in the above group bear some cxqfianation. 
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The patient, who had a vitamin C value of 1.15 mgm. per cent, 
and yet had central cavities in both glands at autopsy, died of 
a pneumococcic pneumonia, empyema, and septicemia. Her 
terminal rectal temperature was 105°F., and the body remained 
at room temperature for more than three hours before refrigera- 
tion. The two foregoing circumstances are to be noted, since 
it is a fact that ascorbic acid undergoes auto-oxidation ver}^ rap- 
idly in warm temperatures. As a result it is reasonable to sup- 
pose that a considerable amount of ascorbic acid was decom- 
posed in tills patient after death. If, as seems to be brought 
out bi- this stiidi^ an adequate bodily content of ascorbic acid 
is related to intact adrenal glands at autopsy", it is probable that 
in this case the presence of central autolysis 50 hours after 
death was due to slow refrigeration, and that the finding prog- 
nosticated by the ante-mortem reduced ascorbic acid value could 
not be expected to obtain. 

The body of the patient whose \ntamin C value was 0.95 mgm. 
per cent was not placed in the morgue until two hours after 
death: her terminal temperature, however, had been normal. 
At post mortem 76 hours later, one adrenal gland was intact and 
gave a positive silver nitrate test, and the other adrenal gland 
showed a small amoimt of autolysis and yielded a negative silver 
nitrate test. 

Ho explanation is advanced in the case of the patient autopsied 
13 hours after death, whose idtamiii C value was 0.73 mgm. 
per cent and whose adrenal glands nevertheless contained cen- 
tral ca%dties, and likewise in that of the patient whose adienal . 
glands were intact one hour after death but whose ante-mortem 
blood plasma contained 0.60 mgm, per cent of vitamin C. It 
may be that the error of the method itself (in the proximity of 
plus or minus 5 per cent) will not allow too rigid a line of demai'- 
cation. Possibl}^ other and more subtle factors maj’- have been 
operating to produce the exceptions noted. 

The important point to be observed in the chart, however, is 
the remarkable di\dsion of the series into clear-cut groups ha™g 
no central camties and ha^dng central cavities, based upon the 
ante-mortem ■vdtamin C content of the body. According to 
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E. M. Jellinek, “The probability that such a division, as shown 
in Eigure 2, should arise by chance is less than one in a hundred* 
and we may say that the association between central cavitation 
of the adrenal glands and ascorbic acid is established beyond 
reasonable doubt.” 


SUMMARY 

In a study of all autopsies (122) performed in one calendar 
year, we were unable to predict the presence or absence of central 
autolysis in the adrenal glands at autops}’’, either by the state 
of preservation of the remainder of the cadaver, or by the 
length of time which had elapsed from death to examination. 
Neither could we find any relation between the incidence of 
central cavitation of the glands and the patient’s age, sex, cause 
of death, psj^chiatric diagnosis, length of hospital stay, basal 
systolic blood pressure, basal pulse pressure, terminal febrile 
state, nutritional index, or total non-protein nitrogen, sugar, and 
chlorides of the fasting blood, or the hematocrit, hemoglobin, 
erjiihrocyte and leucocyte counts, and neutrophile percentage of 
the same. 

In a study of 42 consecutive cases, however, it was found that 
the incidence of central cavitation of the adrenal glands at post 
mortem is directly related to the reduced ascorbic acid level of 
the blood plasma just prior to death. Terminal body heat and 
inadequate refrigeration of the body after death may influence 
the production of autolysis, possibly by causing more rapid 
auto-oxidation of the ascorbic acid. 

CONCLUSIONS 

A definite relationship seems to exist between the vitamin C 
level of the blood plasma before death and the incidence of 
central autolysis of the adrenal glands at autopsy. If the re- 
duced ascorbic acid value is above 0.70 mgm. per cent no central 
cavities will be found in the adrenal glands, while on the other 
hand, if the value is below 0.70 mgm. per cent, central ca'vdties 

* Determined by the X? method. X7 in this case is 46.S (E. M. .T.). 
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will be found. This relationship appears to be sustained regard- 
less of the existence or absence of post mortem degeneration in 
the remainder of the cadaver. Such factors as terminal body 
heat and inadequate refrigeration may modify the relation men- 
tioned above, presumably by hastening the destruction of as- 
corbic acid after death. 
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THE COURSE OF BLOOD AND SPINAL FLUID GLUCOSE 
IN IHAN (SCHIZOPHRENIC PATIENTS) AFTER 
SHOCK DOSES OF INSULIN* 
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IMost of our loiowledge of the effect of shock doses of insulin 
on blood sugar has come from serial observations on animals and 
individual observations on humans (chiefly diabetic patients suf- 
fering from overdoses of insulin). Few serial observations have 
been made on humans, and these, like most of the individual 
observations, suffer from the use of metliods which are sensitive 
to large amounts of non-glucose reducing substances. Similarly, 
it is to animal experiments that we owe our knowledge of the 
effect of shock doses of insulin on the spinal fluid glucose. Al- 
though the presence of insulin hj^joglycorachia has been sus- 
pected in diabetics suffering from overdoses of insulin*-" and 
indinduals suffering from hj'perinsulinism, to our loiowledge, 
no senal spinal fluid sugar determinations and only a few*-< 
individual determinations have been reported. 

Since March 1936, over seventy schizophrenics have been 
treated in this hospital with insulin shock, and in view of the 
paucity of such observations the opportunity has been taken to 
investigate the effect of shock doses of insulin on spinal fluid 
sugar, as well as blood sugar, with a method which is refractory 
to practically all the non-glucose reducing substances of blood 
and spinal fluid. 

EXPERIMENTAL 

Simultaneous changes in the blood and spinal fluid sugar were followed in 
the insnlin-treated patients for a period of three to four hours. The experi- 
ments were generally started about 7:00 o'clock in the morning, when a pre- 
liminnrj' sample of blood and spina! fluid were obtained and the patient given a 


• Received for publication, August 12th, 1937. 
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shock dose of insuln (50 to 220 units, depending upon the patient). The 
subsequent samples of blood and spinal fluid were taken at h hour intervals. 
In a few cases the experiments were continued to include a period or two after 
sugar was administered to terminate the hypoglycemia. 

Blood was obtained by venous puncture from a median cubital vein, and 
spinal fluid by lumbar puncture. In all cases sodium fluoride was used both as 
preservative and anticoagulant. The sugar was determined, on Folin-Wu 
filtrates, by Benedict’s® method, which according to Peters and Van Slyke® 
is refractory to all but 4-8 mgm. per cent of the non-glucose reducing substances 
in the blood, (Normal fasting blood sugar values by this method range from 
-60-90 mgm. x)er cent.) Because of the low sugar values obtained in many 
cases, half and quarter strength standards were set up, in addition to full 
strength standards, and the one comparing best with the sample used, 

RESULTS AND DISCUSSION 

Figure 1 and table 1 show the results of 28 experiments on 25 
patients in which both blood and spinal fluid glucose were fol- 
lowed, and 3 experiments on as many patients in which only 
blood glucose was followed. Although the insulin dosage varied 
greatly, the blood sugar curves tend to be very similar. In gen- 
eral, the blood sugar, startmg from a higher level than the spinal 
fluid sugar,* drops rapidty for 1 to 1§ hours, often falling below 
20 mgm. per cent (expts. 17, 20, and 29, fig. 1 and expts. 3, 4, 
6, 7, 23, 24, 30 and 31, table 1), and then drops slowlj^, eventually 
tending to reach a level at which it remains more or less constant. 
Certain small fluctuations are often found, e.g. expts. 3, 4, 8, 
15, and 23, table 1, and may be the result of sjunpathetic stimu- 
lation caused by venous puncture. Occasionally, large fluctua- 
tions occur (expts. 11, 19, 30, and 31, table 1) and are probably 
attempts on the part of the body to antagonize the blood sugar 
decline. 

Protracted experiments, 27 and 29 (fig. 1) and 4, 30 and 31 
(table 1) show the extremely low level of true blood sugar which 
may persist for long periods, after the initial rapid drop, and 

* Occasional cases are found in which the imtial spinal fluid glucose is higher 
than the blood glucose. This reversal of levels is probably due to hypergly- 
cemia having been present during the night^. Such experiments are charac- 
terized by an early and extremely rapid drop in spinal fluid glucose (Exp. 5, 
fig. 1 and Exp. 24, table 1). 
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which is endured without apparent harm to the individual. In 
experiment 31 we find the blood sugar lying between 14 and 7 



S/<>cc/ 

Fig, 1. Blood and Spinal Fluid Glucose after Shock Doses op Insulin 

mgm. per cent for 2 hours; in experiment 29 between 14 and 10 
mgm, per cent for 21 hours, and in experiment 4 between 18 
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The course of blood and spinal fluid sugars after shock doses of insulin 
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and 11 mgm. per cent for 2-1 hours, n-hile in experiment 27 we 
find it Ijdng below 18 mgm. per cent and as low as 8 mgm. per 
cent for 4§ hours. Unbelievably low as these blood sugars 
seem, similar values have been found in patients vith hj^per- 
insuiinism by Graham and Hartmann" and Reinhoff and Lewis^ 
The former found blood sugars as low as 6 mgm. per cent in a 
3'ear-old child subject to commlsions since 3 months of age, and 
the latter found blood sugars as low as 4 mgm. per cent in a 
patient with adenoma of the pancreas who had been ha^dng 
frequent attacks accompanied by total loss of consciousness, for 
6 months. Even lower values are claimed to have been observed 
in insulinized rabbits by Dotti®, who believes that comnilsions 
occur onl}’- after true glucose of blood falls to zero. 

Compared ndth the curves for blood sugar, those for spinal 
fluid sugar are exceedingly variable. Usuall}' the spinal fluid 
sugar onl}’- starts falling 30 minutes to one hour after the blood 
sugar has started down; and in most cases onty after the blood 
sugar had fallen below the spinal fluid sugar level; but there are 
e.xceptions (ex^its. 1, 5, and 25, fig. 1 and expts. 4, 11 and 12, 
table 1). It then tends to approach the blood sugar level, but 
the rate at which it drops varies great!}' at different times in the 
same experiment as well as from experiment to experiment. In 
some cases the decline in spinal fluid sugar is gradual and regular, 
e.g. expts 1 and 27, (fig. 1) ; but in most it is exceeding!}' irregular, 
being rapid at times and exceedingly slow at other times, e.g. 
expts. 25, 5 and 2 (fig. 1). Cases also are encountered in which 
the sugar falls, rises a little, and falls again (ex-pts. 29, fig. 1 and 
exjjts. 3, 4, 8, and 11, table 1) just as Gulowski and Wasil- 
kov/ska^® observed in dogs. 

In two cases the neinal fluid sugar reached the level of the 
blood sugar ndthin 2 hours, after insulin, (expts. 13 and 23, 
table 1), and in 3 cases within 3=^ hours, (ex])t. 12, table 1 and 
ex-pts. 2 and 20 fig. 1), but in the remaining 24 cases tliis failed 
to occur although the experiments were containued for 3.J liours 
in 12 cases, 4 hours in 0 cases, and 7 hours in one case. We 
found only one case (e>q>l. 23, table 1) m which the spinal fluid 
sugar was reduced more than the blood sugar. At first glance 
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these results appear not to be in agreement with those of 
and Bro^vn^, who found that in dogs insulin often reduced the 
cerebro-spinal fluid sugar more than the biood sugar in less than 
2 hours. However, these authors used the Folin^i method which 
is sensitive to non-glucose reducing substances which amount to 
about 27 mgm. per cent (expressed as glucose) in blood^^ 5 
mgm. per cent in spinal fluid^®. When corrected for non-glucose 
reducing substances the results of Da^ds and Brown are com- 
parable to ours. 

. Clinically speaking, our results are described correctly. Physi- 
ologically considered, however, some modifications should be 
made which ma}’’ be of importance in considering the mechanism 
of the reduction of the spinal fluid glucose. Arterial blood is 
generally, excepting the portal system, richer in glucose than 
venous blood, and insulin increases this arterial venous difference 
in the brachial system while it decreases it in the cerebral S 3 ^s- 
tem^'*. This gives reason to believe that the venous blood as 
well as the arterial blood of meninges is richer in glucose than 
our analj^'ses on brachial venous blood indicate.* With this in 
mind one may have to conclude that in a fair percentage of our 
cases the glucose of the spinal fluid feU as low as the glucose of 
the blood supply of the meninges, and in 5 or more cases (expts. 
2 and 20, fig. 1 and expts. 12, 13 and 23, table 1) it probably feU 
lower than the glucose of the blood supply'' to the meninges. 
Such results suggest that utilization of glucose by the nervous 
system without further addition from the blood, because of its 
low’ sugar content, is responsible for the decrease in spinal fluid 
glucose after insulin. This assumption is supported by observa- 
tions of Stewart^’’ and Levinson and Cohen^® that ventricular 
fluid is about 8 mgm. per cent and cisternal fluid about 5 mgm. 
per cent richer in dextrose than lumbar fluid. But another 
mechanism (diffusion of sugar from the spinal fluid to the blood) 
is suggested by our observations that in msny cases a decrease 

* know of no work directly confimiing Daniesliek and klyersons observa- 
tions, but the experiments of Best et al.*° and Cori^®, showing that the chief 
action of is to increase the oxidation and storage of glucose bj the 

muscles, confirms them indirectly. 
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in spinal fluid glucose occurs only after the blood sugar has 
fallen lower than the spinal fluid sugar, especiall 3 " when we con- 
sider that Cohen, Levinson, and McCarthj-^® and Cohen and 
Librnan-® have shown that glucose verj’- readil}^ traverses the 
hemato-encephalic barrier, an increase in the blood sugar caus- 
ing an increase in the spinal fluid sugar. 

SUMMARY 

A number of schizophrenics, recei\dng treatment with insulin, 
were given shock doses of the drug and the blood and spinal fluid 
glucose followed for 3 to 4 hours. In general, the blood glucose 
was observed to drop rapidlj’’ for 1 to hours, often falling below 
20 mgm, per cent, and then drop slowl}*- to a level at which it 
tended to remain practicallj’^ constant. The spinal fluid glucose 
was observed to drop very irregularly. In some cases it fell as 
low as the blood glucose in hours, but in most cases it did not 
get that low in 4 hours. 

Attention is called to the extremely low blood true sugar which 
was endured by these patients for long periods without harm. 

The probable mechanism of the reduction of the spinal fluid 
glucose is briefly discussed. 

The authors are indebted to E. R. Squibb and Sons, for the 
insulin used in these experiments. 
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EDITORIAL 

Clinical Pathologist or Magiclvn? 

There was a time when tlie “laboratorj’’” and its “staff,” if 
not entirely overlooked, were regarded with amusement; now 
they enjoj’- the mixed blessings of such diverse emotions as con- 
tempt, respect, mistrust, confidence, depreciation, and even awe. 
Of course, opinion is di\dded but often even the same individual 
shuttles back and forth from one attitude to its opposite. 

All in all, however, there is a sufficient number who feel that 
the laboratory is perhaps of some little use after all, a place in 
fact where magic of a sort is performed. Some may even look 
upon the clinical pathologist as something of a magician, though 
obviously not quite on the same high plane as the allergist or 
endocrinologist. 

If we consider the fact that a few drops of blood may be made 
to disclose the condition of a patient’s carbohydrate metabolism, 
a few more reveal the function of his kidneys, and that 5 cc. of 
urine injected into the ear vein of a rabbit may decide whether she 
is, or she isn’t, and contemplate further the number and variety 
of problems (anatomical, hematological, serological, bacterio- 
logical and chemical) left at the door of the laboratory for .solu- 
tion, it maj'' lead to the conclusion that perhaps this much- 
berated institution has some little reason for existence. Such a 
concession often carries the proviso that the laboratoiy must 
never err and that it must be capable of performing pretty nearly 
everything on a moment’s notice. 

Clinical pathologists, and verj’- good ones, have confided that 
one of their major difficulties is the determination of lead in 
axcreta. Somehow at the end of their efforts thej’^ arc left cold, 
uncertain as to whether tlie analysis was really accurate. After 
several attempts they are often forced to the point of admitting 
their inability to undertake the procedure. Offhand it may seem 
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that the determination should be easj', but on closer inspection 
the difficulties become obvious. Usually the necessarj’- equip- 
ment is not available even in fairly good laboratories. Besides, 
the laboratory may be in such close proximity to offices, wards, 
private rooms and clinics that the fumes and stenches incurred 
in such an analysis would immediately bring down upon the 
laboratory the wrath of all, particular^ the one who requested 
it. In a laboratory’’ organized and equipped to do many such 
analyses, the procedure soon becomes a matter of routine and 
presents no problem, but the condition is altogether different if a 
request for a lead determination comes but once in a long while. 
It means that someone, usually the director, must drop everj’-- 
thing else in order to prepare or restandardize the reagents and 
conduct the analysis, which may consume several days. I 
recently inquired from the head of the chemical laboratory in a 
large Eastern teaching hospital whether he encountered any 
difficult^’’ with the determination of lead. His reply was that the 
analysis was more trouble than it was worth. After a little dis- 
cussion, we came to the conclusion that it might be more prac- 
tical and economical if the various hospitals in this large city 
cooperated in maintaining a laboratorj’’ in one of the institutions 
where this analysis, and such others as the determination of 
bismuth, arsenic and mercury, might be more satisfactorily’’ 
conducted. 

There are many similar examples and also others of a some- 
what different tyqje. As a second illustration reference may be 
made to the work of several groups of investigators on the 
changes in blood iodine in thyuoid disease. Comparison of the 
values obtained before and after thyroidectomy’’ may be illumi- 
nating. It may?" be very’’ interesting that in a case of hyq)erthy’Toid- 
ism the blood iodine may rise, let us say’’ from 5 t per cent before 
the operation to over IOO 7 per cent after the operation. It must 
be conceded that in presenting such a case before a group of 
students or fellow-clinicians, data of this sort may be legitimately’’ 
used in illustrating certain aspects of the pathological physi- 
ology of the gland. But is this a diagnostic procedure that can 
be undertaken under ordinary circumstances by the private, or 

AlTEEICAir JOtTEKAL OF CLtOTCAI. PATHOI-OGT, TOL, 8, ITO. 2 
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even the hospital laborator 3 ’'? It is not. Irrespective of how 
well trained a man may be as a chemist, he must devote many 
days to the preparation of the necessary’- reagents, and many 
more days to acquiring the requisite technical precision. j\Iore- 
over, the reagents once prepared must be scrupulously watched, 
protected from the slightest contamination and frequently re- 
standardized, or renewed. It is one thing for a group of three or 
four investigators restricting themselves to the problem of blood 
iodine, equipping a laboratorj’- specifically for this purpose, re- 
moving it sufficiently from wards and dispensaries where there is 
always iodine in the air, and performing their work day after 
day until it becomes a routine. It is a totall}'' different thing to 
find, some fine morning, a 5 cc. specimen of blood with the 
request "Please determine the iodine content," 

Some time ago a friend of mine came with the proposal that in 
a certain proportion of his patients it would be very desirable 
to analyze the urine, and perhaps even the blood, for estrogenic 
and gonadotropic hormones. A good idea and perhaps even 
clinically relevant, but imagine setting up a dozen benzene ex- 
tractors daily, separating the hormones from everything else, 
injecting the products into series of mice and rats, taking time 
out for vaginal examination at 96, 104 and 128 hours, and later 
autopsjdng and exploring these animals! And where are these 
mice and rats to come from, who will feed them, and where and 
how wUl they be kept? That such studies, conducted under 
proper auspices, may be of the utmost value cannot be disputed, 
and it may even be granted that the technic now available may 
be applied in special instances to clinical diagnosis, but is it a 
procedure for the general laboratory of a hospital? 

From the foregoing it is not to be concluded that I advocate 
the avoidance of newl}’’ acquired technical procedures. On the 
contrary progress must continue and it is often for the laboratory 
to set the pace. But it must be stressed that if there is to be 
expansion, it must be along sound and practical lines, A laborn- 
iory doing 5000 e.vaminations a month can u.simlly take on nn 
additional 200 without much inconvenience. However, if the 
200 additional requests for laboratory w'ork involve unusual and 
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difficult mampulations, the situation becomes different. It may 
represent an additional load, not of 4 per cent, but of 100 per 
cent, or even more, and call for unavailable reagents, equipment, 
room, and especially skilled workers. 

It is perhaps too much to hope that a laboratory will at all 
times run so smoothly as to meet the constant and continued 
approbation of all those whom it serves, but an approach to this 
unattainable goal may be attempted. At any rate some defini- 
tion should be given to the functions and scope of the general 
laboratory. The work a laboratory’ can undertake depends on 
various factors. Of prime importance are the training, ability, 
resourcefulness, energy and interests of the director. Next is 
the financial support which determines the physical equipment 
and the quality'' of the technical assistance. The first aim should 
be organization, not for unusual procedures, but for routine work. 
The smooth running of a laboratory'^ depends on how well the 
Wassermanns are done, how accurately, vithin reason, the blood 
counts are, whether there is enough system and sufficient help 
to allow the technician the necessary time for the careful exami- 
nation of a blood smear, or of smears from the throat, ey'-e, or 
urethra. These are among the more relevant diagnostic pro- 
cedures and deser\’'e first consideration. They are the basis of the 
laboratory'-’s activities and those entrusted with these essentials 
should be left relatively undisturbed. The equanimity of the 
Wassermann technician, for example, should not be upset by’’ 
being tom away from her work to do other chores thrust into 
the laboratory\ What a laboratory^ is able to undertake beyond 
these essentials is another matter. It should he realized that no 
technical 'procedure is simple, unless 'll has been a routine proce- 
dure. Try to do even a blood count, urine analysis, or Gram 
stain once in a very long while and you will find it difficult and 
the chance for error large. The same must therefore be true, 
in an even greater measure, in the case of much more involved 
technique. 

If a member of a hospital staff, or a climcian in private practice, 
wishes to test new laboratory' methods, or to follow a legitimate 
problem, there should be some provision for such pursuits, how- 
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ever fantastic they may seem. But this should not he at the 
expense of the general laboratory, or of its routine work. Special 
projects need to be adequately subsidized, so that the technical 
details may be turned over to competent assistants. Many 
laborator}' directors would be willing to act in an advisor}’- capac- 
ity without arrogating for themselves anj’- part of the credit that 
might accrue from such work. 

There remains to be considered the relation of such projects 
to a research laboratory that may alreadj’- be part of the organi- 
zation. Tliis applies usually to hospitals where pro\dsion for 
research is made either b}-- the hospital itself, or where support 
is obtained from special endomnents, or outside sources. Much 
depends on circumstances. As is often the case, the research 
laboratory may be engaged on a verj’- definite program. With 
limited resources it cannot take on every problem that may be 
presented. Often these are of no interest to the research staff, 
or are foreign to the purpose for which the research appropri- 
ations may have been made. ’RTiere such situations exist, the 
organization of the laboratories may assume a tri-partite plan, 
approximate!}’- as follows: 

1. The general laborator}’-, maintained by the hospital and 

engaged in routine diagnostic work. 

2. The research laboratory, supported from special funds, 

endowments, gi'ants in aid of research, etc. Ideally this 
laborator}’ should provide the director and his assi.stants 
an opportunity for consistent scientific investigative work. 

3. A subsidiar}’ laborator}’, or group of laboratories, main- 

tained by grants from well-disposed individuals, members 
of the clinical staff, foundations, etc., where problems of 
general or special interest to members of the clinical 
staff may be pursued and where certain laboratory proce- 
dures may be carried out, which are outside the scope of 
either the general or the research laboratory. 

M. BonAXSKV. 



NEWS AND NOTICES 

The officers of the American Public Health Association announce that the 
67th Annual Meeting -mil be held in Kansas City, Mo., October 25-28, 1938. 

Dr. Edwin Henry Schorer, Director of the Kansas City Health Department, 
has been appointed Chairman of the Local Committee. He will be assisted 
by a large group of city and state officials and community leaders. 

A long list of affiliated organizations meet habitually with the American 
Public Health Association. Thej- include: 

The American Association of School Physicians 

The Association of Women in Public Health 

The Conference of State Laboratory Directors 

The Conference of State Sanitary Engineers 

The American Association of State Registration Executives 

Delta Omega 

The International Society of Medical Health Officers 

The attendance at the 67th Annual Meeting will exceed 3000 professional 
public health workers from every State in the Union, Canada, Cuba and Mexico, 

The Stphii/IS Campaign 

In the January issue information was presented concerning the formation 
and activities of the New Jersey Society of Clinical Pathologists with reference 
to the syphilis campaign. 

We now summarize the activities of the Indiana Association of Clinical 
Pathologists, and wiU, in future issues, present such information concerning 
other groups as will, we trust, be forwarded to the Editor. What is being done 
in your State? 


The Indiana Associalion of Clinical Pathologists 

Desirous of cooperating in the syphilis campaign, the pathologists of Indiana 
sought and, after some delay, obtained a conference with the State Department 
of Health in which the following propositions were presented: (a) That, in 
order to eliminate incompetent laboratories, the State undertake the standard- 
ization of laboratories operating in the State; (5) that, in order to retain labora- 
tory work in the community in which it originated, the State laboratoiy^ re- 
strict its activities to laboratory procedures concerned solely with epidemic 
diseases; (c) that laboratorj’’ service for the indigent be financed through local, 
State and Federal aids. 

These propositions being refused, the Association then met with the State 
Medical Association S 3 T)hiIis Committee which later recommended to the State 
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Medical Ansociation modification of State laws so that laboratorj' work for in> 
digcnts could be financed bj' the State through local laboratories recelring State 
approval. 

The proposal of pathologists that a "screen test” for sj'philis be made a part 
of everj' routine examination was also accepted and recommended to the State 
Medical Society. Tlie exact type of test was left to the judgment of the pathol- 
ogist in question, the majority performing the Kline exclusion test. In order 
that the test might be available to all, a uniform price of one dollar was fixed for 
the "screen (exclusion) test.” As false positive reactions maj' be obtained with 
such supersensitive tests, the necessity for checking positive reactions b3' other 
reliable diagnostic tests was emphasized. 

At the present time, the one dollar fee is collected from the patient who also 
paj's the balance required when an additional diagnostic test is necessarj'. It is 
hoped, however, that eventually such tests may be financed by local, state, or 
Federal subsidj'. 

Subsequent developments in this State will be summarized in these columns 
as they eventuate and news of them reaches the Editor. 

In view of the importance of determining the most potent and most specific 
substance for use as an antigen in all tests for syphilis, the Serology Committee 
has centered its major endeavors on this problem, 

Mr. La Motto, of the La Motte Chemical Products Co., has established a 
fellowship at Western Reserve University in the Department of Dr. H. P. 
Lankelma, Associate Professor of Chemistry, and John W. Wellman, Ph.D, 
has been selected as Fellow to engage in this research. His objectives will bo*. 
(1) The isolation from tissue extracts of the most potent and most specific 
substance for use as an antigen in all tests for syphilis; (2) the chemical analysis 
of this substance; and (3) its synthesis. 

The progress of this investigation will be followed with great interest. 

HE.MATonoGrc.\L Lo.an Sets 

The Hematological Research Division announces that loan sets covering 
the more common blood dj'serasias are now available under the following 
regulations: 

1. A deposit of S5.00 is required to cover the cost of the slides, three dollars 
of which will be returned when the loan set has been returned in good condition. 

2. The sets may bo kept for a maximum of sixty dajE after which a rental 
charge of one dollar for each thirtv' days or fraction thereof will bo made. 

Requests for these loan sets should be addressed to: 

F. J. Heck, M.D., Hematological Research Division, A.S.C.P., Maj’O 
Clinic, Rochester, Minnesota. 

Announcement has been made of the marriage of Miss Marian Archbold to 
Dr. Asher Yaguda at Palm Beach, Florida in Januarj*. 
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Technicians Institute 

Believing that technicians require and ivill appreciate an opportunity for 
frequent post graduate study Trith special reference to the technic and practical 

■ . applications of newer laboratory methods. Temple University School of Medi- 

cine is offering a Technicians Institute on April 11, 12 and I3th under the 
direction of Dr. John A. Kolmer and with the assistance of the Pennsylvania 

■ Society of Medical Technolo^ts. 

The first two days are devoted to lectures with an evening dinner session 
and the third day to laboratory’ demonstrations and exhibits. The course is 
designed to be purely practical with special reference to technic. Technicians 
are permitted to submit questions in writing which will be answered by the 
Paculty of the Institute at the dinner evening session. Bettered as well as 
nonre^tered and student technicians of Pennsylvania, New Jersey’- and Dela- 
ware are eUgible, the fee being ,$2.00 (SI.OO for student technicians) and $1.00 
for the dinner evening sesrion. 

The folio-wing program is being offered: 

Monday, April 11th 
Morning Session 

10:00 Introductory' William N, Parkinson, M.D. 

Vice President and Dean of School of Medicine, Temple University 


10:15 Important Technical Procedures in Blood Chemistry’- 

Robt. H. Hamilton, M.D, 

Asst. Professor of Physiological Chemistry', Temple University 

11:00 Technic and Practical Value of Hormone Tests for Pregnancy 

John Lansbury, M.D. 

Assoc. Professor of Medicine, Temple University 


11:30 Important Technical Procedures in Urinalysis . .Robt. A. Kilduffe, M.D. 
Director of Laboratories, Atlantic City Hospital 

12:00 Technic and Problems in the Diagnosis of Allergy Louis Tuft, M.D. 

. Assoc, in Immunology, Temple Univ.; Director of Penna State Labs. 


Aflemoon Session 


2:00 


3:00 


The Technic and Diagnosis of Mycological Infections 

Ed-win S. Gault, M.D. 

Assoc. Professor of Pathology and Bacteriology, Temple University 

The Newer Immunology of the Streptococci Stuart Mudd, M.D. 

Professor of Bacteriology’, University of Pennsylvania 
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3:30 ^^ethods for the Preservation of Bacteria and Filtration Tcclinic 

Harry E. Morton, Sc.D. 

Asst. Professor of Bacteriology, University of Pennsylvania 

4:00 Methods of Anorobic Cultivation of Bacteria. .Earl H. Spaulding, Ph.D. 
Associate in Bacteriology, Temple University 

4:30 Principles of Sterilization Applied to the Clinical Laboratory 

Carl Bucher, M.D. 

Asst. Director of Clinical Laboratory, Jefferson Hospital 

S:00 The Technic of Venipuncture Samuel Sappington, M.D. 

Professor of Pathology, Hahnemann Medical College 

Tuesday, April 12Tn 
Morning Session 

9:00 Hematological Standards Fred. Boemcr, V.M.D. 

Asst. Professor of Bacteriology, University of Penna. 

9:45 Classification and Qualitative Changes in Leukocytes 

A. J. Cresskoff, M.D, 

Research Assistant in Hematologj', Univ. of Penna. Hospital 

10:30 Laboratory Diagnosis of the Blood Dyscrasias 

Frank W. Konzclmann, M,D. 

Professor of Clinical Pathologj’, Temple University 

11:30 The Serologj' of Syphilis John A. Kolmer, M.D. 

Professor of Medicine, Temple University 

12:00 Technical Procedures and Diagnostic Value of Agglutination Tests 

Earl H. Spaulding, Ph.D. 

Associate in Bacteriologj*, Temple University 
Afternoon Session 

2:00 Methods for the Collection and Examination of Bile 

B. B. Vincent Lyon, M.D. 

Associate Professor of Medicine, Jefferson Jlcdical College 

3:00 An Evaluation of Methods for Gastric Analysis. . William A. Swalm, M.D. 
Associate Professor of hfcdicine, Temple Uni%'crsity 

4:00 Various Methods for the Diagnosis of Parasitic Diseases 

Edwin S. Gault, M.D. 

Assoc. Professor of Pathologj' and Bactcriologj', Temple Universitj' 
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5:00 Recent Advances in Histo-Pathologicai Methods 

Lawrence W. Smith, M.D. 
Professor of Pathology, Temple University 

EvENtN'G DrN-^TEH SeSSIOX 

7:30 (sharp); Dinner. 

8:30 Address; The Profession of Afedical Technology 

Russell L. Richardson, M.D. 
Asst. Professor of Medicine, Univ. of Penna. 

, 9:00 Address: The Role of the Technician in the Campaign Against Syphilis 

Roht. A. Vonderlehr, M.D. 

Assistant Surgeon-General, U. S. Public Health Service 

9:30 Address: The Value of the Institute to Technicians. . Cora L. Miller, R.T. 
President, Penna. Society of Medical Technologists 

10:(K) Answering of Questions Submitted by Technicians 

Faculty of the Institute 

WED^•ESD.^T, April 13th 

(A) Demonslralians and Exhibits at Temple University School of Medicine 

(9 A.M. to 1 P.M.) 

Room 504; Technic of Kolmer, Kahn and Kline Tests Elsa Lynch 

Room 505: Technic of Anerobic Cultivation vith Demonstration of Weiss- 

Spaulding Apparatus Earl H. Spaulding, Ph.D. 

Room 505: Bacteriophage Technic Dorothy Sage, B.Sc. 

Room 510: Demonstration of Animal Parasites Edwin S. Gault, M.D. 

Room 502: Technic of Dark Field Examination for Treponema pallidum 

Anna M. Rule 

Room 502; Technic of Neufeld Method for the Tj'ping of Pneiunococci 

William Good 

Room 413: Technic of Allergic Skin Tests Louis Tuft, M.D. 

Room 509: Technic of Frozen Sections Lawrence W. Smith, M.D. 

Room 512: Pathological ?kluseum and Methods for Mounting Specimens 

Frank W. Konzelmann, M.D. 

(S) Demdnslralions and Exhibits in the Laboratories of the Graduate Hospital 

{19th and Lombard Streets) 

10 A.M. The Eagle Flocculation Test Marguerite Lukens, B.A. 

10 A.M. Hematological Preparations Showing Various Changes in Disease 

Fred. Boemer, V.M.D. 

31 A.M. Technic of Various Sedimentation Tests 

Chas. Jones, M.D. and Howard P. Rome, M.D. 
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11 A.M. Blood Bank: A Method for tlie Collection and Storage of Blood for 

Transfusions Paul Patton, M.D. 

12 M. The Boerner-Mudd Phagocytosis Test with Special Reference to the 

Diagnosis of Brucellosis Fred. Boerner, V.M.D. 

1 P.hl. Preparation of Sterile Saline Solution for Clinical Use 

Alex. G. Keller, Ph.G. 

{C) Bacteriological Department, Medical School, University of Pennsylvania 

3 P.M. : The Lyophile and Cryochem Methods for the Preservation of Comple- 
ment, Sera and Cidtures Earl Flosdorf, Ph.D. 
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The Poslmortem Examinaitm. By Sidn-et Faeber, M.D., Associate in Path- 
ology', Harvard Medical School. Cloth, 201 pp., 32 figures, 33.50. Charles 
C. Thomas, Springfield, HI. 

The purpose of this book is to present in order and in detail the methods em- 
ploj’ed in the conduct of an autopsy. The procedures described are based 
lai^y upon those employ'ed in the Boston Children’s Hospital, The Peter Bent 
Brigham Hospital, and the Boston Lying-In Hospital. 

This manual is well and clearly written and equally well illustrated. It 
should prove of great value to those desirous of acquiring an efficient autopsy 
technic and will not be without interest or value to the skill ed pathologist. 

Esperimenii di Vaccinazione AniUubercolare. By Prof. Alberto Ascoli, 
Paper, 300 pp,, Alilan, Italy. 

This volume reports the results of experiments in vaccination against tu- 
berculosis conducted upon calves during the last ten years at the Institute Vac- 
dnogeno Antitubercolare under the direction of Professor Ascoli. 

The report proper is written in Italian but the principles and conclusions are 
summarized at the end of the book in English, French, and German. 

From their experiments Professor Ascoli and his colleagues are convinced 
of the necessity of using attenuated live tubercle bacilli rather than heat- 
killed bacilli as a vaccine. 

"While recognizing the precautions necessary in the use of this method they 
are convinced of its superiority and emphasize the necessity for extensive ex- 
perimental comparison of vaccination with both living (attenuated) and killed 
tubercle bacilli. 

Maternal Deaths — TheWays To Prevention. By Iago Galdston, M.D. Secre- 
tary', Medical Information Bureau, New York Academy of Medicine. Cloth, 
115 pp., 75 cents. The Commonwealth Fund, New York. 

This volume is intended particularly for the mformation of those not doctors 
of medicine but contains much of interest to the phj'sician as well. 

Based upon the various surveys made of this problem, the book contains all 
the essential facts, only technicalities being omitted. 

An appendix contains the details of the commumty organization in Cleve- 
land, describing both the obstetrical service in hospitals and the methods used 
for antepartum group instruction to mothers. 

This is ,a well planned, sane presentation of great interest and practical 
value to all who are interested in this question. 
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Genital Ahnormalitics, Hermaphrodiiismt and Related Adrenal Disease. Bj’ 
Hugh Hampton YoirNG of The Brady Urological Institute, Baltimore. Cloth, 
6S0 pp., 534 illustrations, SIO.OO. The Williams and Wilkins Company, Bal- 
timore. 

This is a volume sui generis being probably the most comprehensive treatise 
yet published on these subjects. 

Dr. Young requires no introduction. That he has had a unique e.\-perience 
in the held of which this volume treats, the fifty-five cases reported in detail 
are evidence per se. That his experience has been utilized to the fullest extent 
the volume itself bears ample evidence. 

To the anatomist, physiologist, pathologist and ph 5 'Bician this book will bo 
of ^eat interest as a reference source; the surgeon vill use it as a workmg tc-xt 
because of the surgical procedures Dr. Young has utilized in the cases reported, 
not onl}’^ clearly described but excellentl}’’ illustrated. 

E.\'cellently printed and profusely and beautifully illustrated with numerous 
original drawings by William P. Didusch, this book for years to come will be 
the outstanding reference text in this field. It can be recommended as an epochal 
text concerning a subject of great interest and equal importance. 

The Management of The Pneumonias. By Jesse G. M. Bttli-owa, M.D., 
Clinical Professor of Medicine, New York University of Medicine, etc. 
Cloth, 508 pp., 142 illustrations, SS.50. The Oxford University Pre.ss, New 
York, 

For the past ten years Professor Bullowa, as Director of The Littaucr Pneu- 
monia Research Laboratory of the Harlem Hospital, has carried on intensive 
research in the various phases of pneumonia. In this volume are reported and 
summarized the results of these studies to date. 

The book is divided into four main sections: I. Classification, Course, and 
Management; II. Treatment; III, Specific Pneumonias; and, IV. Prognosis. 

None will dispute the importance of pneumonia as a disease. Few vill 
dispute the importance and clinical value of this book as a comprehensive, well 
documented and well digested survey of extensive practical experience. 

Particular emphasis has been placed on newer views and therapeutic pro- 
cedures subjected to critical trial and this feature should make the book of 
particular value to the clinician. 

This book deserves a place in cverj' medical library. 

The Cerebrospinal Fluid. By H. Houston Meuritt, M.D., Assistant Professor 
of Neinrologj’’, Harvard Medical School, Director of the Cerebrospinal Fluid 
Laboratory. Boston City Hospital; and Frank Freemont-Smitu, ^I.D,, 
Harvard liledical School; formerly Director of the Cerebrospinal Fluid Lnb- 
oratorv', Boston City Hospital, with a Foreword by James B, Aimn, M,D,, 
Professor of Neurology, Harvard Medical School Hospital, Cloth, 333 pp-, 
14 figures, S5.00. W. B. Saunders Co., Philadelphia, Pa. 
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^ Wiiho-jt doubt, this is the last trord to date in b-^oVs ccncorncd ~ith the 
spirisl fluid. As Dr. Ayer ssys in hh Fer^ord : Is the purpose of thb hook 

io present fnets It represents nn honest c-nort- to correlate res^ocnlrcd end 

^ell tried tests, performed under rianderd and personally observed ccriditiva? 

• ^The present bt/olt attempts to minimire such stat-cments as are of ten s-eec. 
in older books: *the cebs mau be normal or Increased, the pressure nev be hinh 
or hvd. The longer outlook snd the msthod adopted here attempt to err-hain 
trbr/ and al what xkagz of the disease the c-c-IJs are norma! and wr/jr %do:l r.or>ki- 
iions they are increased.^* 

The many publicatioiis of the authors in this 5eM, ss 'rell as their exteririve 
esperience in the Cerebros^iinal Fluid Laboratory of the Boston City Hc^mlta!, 
estabiish their competence as authorities, and the book Is based up 7 n their 
oxp-zrience in the e.^mInina^ion of 22fi00 fluids rc-pres-enting- a varied gab.Tr o: 
diseases. 

Tliis volume, as stated in Its mtroduction, has three main aspects: the accu- 
mulation and critical anah'sis of data designed to roven! as rnucii as faskihki o: 
the normal physiologj* of the spina! fluid: the accumulation and ariah.sb. of 
similar data in disease as leading to an understanding of the ps-thologicai physi- 
ology of changes in the spina! fluid: the estabiishment of those rests WTuch have 
the greatest, clinical sigmficance in the particular problem at hand. 

Tee chapter headings folloTr; .Inatomy and Pbrsiologj-'*, Chemistrv' and 
Pathologic Piiydolog}*; Technic of Lumbar and Cisternal Punctu.m and Routine 
■Examination of Fiuid; Cerebrospinal Fluid ByzAromos: Tncrapeutic Use of 
Lumbar Puncture; Roentgenc-graphy cf ’Tne Ventriculcsubarachnoid space: 
Methods. 

Tire chapter on Cerebrospinal Fluid S;>.mdromes alone is more tnan v'ceth 
the price of the book particularly for the emphasis placed on the proOTSHon 
of changes in the cerebrospinal fluid in relation to the various, stag-" or tne drs- 
case process, as indicating that a given change in the fluid has a difiercn* chmcal 
signiScance in the early stages of the disease than it does in the te.ntiinal .ft.ag.es. 

A comprehensive chart of ‘^‘The Ccreoro-spiria! rluid In Dniereniral Diag- 
nosis” is attached to tee back cover. There is s full aurb.ers index atsu an ex- 
cellent geno-ral. index. 

There is no physician, no matter mhat lus particular interest or spoeimmeu 
field, to mhom tliis book vrill not pro'.x- of interest and value. 


Sonw FuTidcjnxntal Asptcis cf ihw Ceno'o Pre-r-arm. Editc~u oy llmiKT 
■ VfAjm.' Cloth, 24S pp.; 60 figure?, S2..50. Tnc Science Preas. Ncm Yc.'k ^ 
In tlii? volume arc gathered the papers pre?-.'ntcd at a s^rnp-^sium STHimsorod 
by the Section on Ivtcdical Sciences of the .kmcnesn octal: on icr Ffcft iXO~ 

vanc’ement of Science. 

Tiiesd fall into . .five mam group-s: Heredity and Ccu.stituiknii^ Factors; 
Induction, Sthnulatioa and Inhibition of Tumorous Gn^'lLs: .dc'ta&ja=m o: 
Cancerous Tksue; Radiation: and Genera! Dis.™cn t; rae Cancer Ikcblmn. 
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The contributors are all investigators of outstanding repute and the volume 
presents a most comprehensive sur\’ey of the present status of cancer research. 
As such, it is a book which no one interested in the cancer problem can well 
afford to be without. 

Surgical Diseases and Injuries of the Genilo-Urinary Organs. Sm John Thomp- 
son-Walker, Emeritus Lecturer on Urologj’-, Kings College Hospital. Ed. 
2, Revised and Edited by Kenneth Walicer, Lecturer on 'i^cncre.al Dis- 
eases, St. Bartholomew’s Hospital. Cloth, 974 pp., 58 plates (25 in color) 
and 2S3 text illustrations, $10.00, William Wood & Co., Baltimore. 

The reappearance of this well known text wall be welcomed, for it has long 
been known as a representative and authoritative exposition of its subject. 

The present edition has been thorouglily and e.xtensivcly revised and with 
the addition of four new Chapters by the editor now reflects the recent ad- 
vances and, like its predecessor, will undoubtedly take its place as a standard 
reference te.xt. 

The Physiological Basis of Medical Practice. By Charles H. Best, M.D, 
Professor and Head of Department of Ph 3 rsiology etc.. University of Toronto, 
and Norsian B. Taylor, M.D., Professor of Physiology, University of 
Toronto. Cloth, 1684 pp. 399 figures, 1 colored plate, $10.00. William 
Wood & Co., Baltimore, Md. 

Hero is a book which any ph 3 ’sician, no matter how specialized his particu- 
lar interests, may read mth profit and, it may be added, nith absorbing interest. 

The purpose of the book is to serve to link the laboratorj' and the clinic and 
to emphasize the principles underlying diseased states. 

When it is recalled that, in the last analysis, the manifestations of disease 
arc the manifestations of disturbance, alteration of loss of function the im- 
portance and practical value of a book such as this becomes at once manifest. 
There is an excellent index and a complete list of references by chapters is 
given at the end of the text proper. 

This book maj' be highly recommended. 

Cystography and Urology. Bj'’ Jas. B. McAlfine, M.D., Surgeon in charge 
of The Genito-Urinarj’’ Department, Salford Roj'al Ho-spital, hlanchestcr. 
Cloth, Ed. 2, 487 pp. 297 figures, 14 colored plates, $9.00. William Wood 
and Co., Baltimore, hid. 

There have been many and marked advances in the fields of cj'stoscopj' and 
urographj’^ since the first edition of this book was publi-'^hcd nine j’cars ago, all 
of which are reflected in the present text. 

The present volume, in addition to a thorough and e.vten.'ivc revision of tlic 
general text, contains much new material, notablj' three new chapters concerned 
with urography (Pehic Resorption, Excretion Urography, and Pycloscopy), 
and three discussing Fistula of the Bladder, Funncl-Xeck Deformit}' of The 
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Bladder, and Congenital Abnormalities of the Kidney and Ureter. Many old 
figures (25) have been deleted and replaced by 141 new illustrations and two 
added color plates. The illustrations, excellently reproduced from equally 
excellent originals, are an outstanding feature of the book. 

This volume deserves and will doubtless receive a cordial reception. 

A Textbook of Eistohgy. By Habvet Erxest Jordan, A.M., Ph.D., Pro- 
fessor of History, University of Virginia. Cloth, Ed. 7, 737 pp., 609 figures. 
D. Appleton-Centurj’- Co., New York. 

That this well known text has reached a seventh edition will not be surpris- 
. ing to those familiar with pre^dous editions. Those to whom it comes as a 
new book will find it an authoritative and comprehensive te.xt. 

The present edition contains a number of new illustrations and numerous 
textual additions. 

The Harvey Ledvres, Series XXXII, 1936-37. Cloth, 245 pp., 84.00. Wm. 
Wood & Co., Baltimore, Md. 

In this volcune are included the latest series of addresses given under the 
auspices of the Harvey Society and the patronage of the New York Academy of 
Medicine. 

As usual, the contributors, include men of outstanding reputation. 

The subjects are varied and include, The Cerebral Cortex and Consciousness, 
The Passage of Fluid Thorough The Capillary Wall, Some Functions of The 
Hypothalamus, The Investigation of Intermediary Metabolism With The Aid 
of Hea^y Hydrogen, The Scientific Work of the Health Organization, The Con- 
trol of Excitation In The Nervous System, The Influence of The Pituitary and 
Adrenal Glands Upon Pancreatic Diabetes, and Transmission of Nervous 
Effects bj' Acetylcholine. 

There is thus something to appeal to everj’^ reading physician, no matter 
how varied his interest. 

The Patient and the Weather. By Willia3I F. Petersen, M.D., with the as- 
sistance of Margaret E. IvIilltken S. M., Volume W. Part I. Organic 
Disease. Cardio-Vascular-Renal Disease, with a Chapter on Experimental 
Endocarditis bj' Ajjexakd'EII J. Nedzbl, M.D. Cloth, 663 pp. 443 figures, 
810.00. Edwards Brothers Inc. Ann Arbor, Michigan. 

This book is somewhat unique both in format and content. As noted by 
the publishers, the. format — photolithograph from perfect tjTpe-script repre- 
sents an attempt to make possible the publication of scholarly and techmeal 
books through a combination of an inexpensive process and definite economies 
of distribution. 

To those who, like the present reviewer, have not read the preceding three 
volumes by this author, the book will present a novel and perhaps even an 
unexpected presentation the basis of which, however, becomes apparent from a 
careful perusal of the preface. 
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The present volume is in the main a presentation of evidence supporting the 
author’s thesis which has been presented and developed in detail in the pre- 
ceding volumes of the series. 

As gathered from the preface, supplemented b}' the present te.xt, this may 
be summarized as follows: 

The entire series is devoted to a demonstration of the validity of the ancient 
Hippocratic observation concerning the association of meteorological altera- 
tions and clinical events. Underljdng this thesis is the further thesis that “the 
single cell can follow functionally only two courses; 1) It can do more or less of 
its generalized or specialized function; 2) That beyond functional maxima lie 
regions of a) fatigue and death, and that b) beyond minima of specialized func- 
tion there are apparentlj' also stages of abnormality, undue “somnolence or 
inhibition; the possibility of sudden reversal to death”. 

Organs or tissues arc aggregates of specialized cells, and what maj’’ bo re- 
garded as comparable to the survival of the fittest in a community is contin- 
ually going on in an organ subjected to environmental demand. Just as the 
individual (an organ aggregate) is constantly subjected to unusual demands 
and therefore subject, in final analj'sis, to selection, so the indindual organ (a 
cell aggregate) is constantly subjected to the processes of selection and survival 
to an even greater degree because of the rapidity of individual cell erosion and 
regeneration. 

The basic variable resides in the oxidative mechanism and in oxj'gen supply 
— both responsible to a definite degree to environmental stimuli. 

This, the author believes, leads to the probability that “(a) the individual 
cell or the individual organ or the totality, the individual, may be altered to the 
point of disease when the stimuli are of proper amplitude, frequency, or periodic- 
it}'. Or, (b) when the individual, probably because of preceding injury or 
inadequacy, is no longer able to make the necessary' adjustment to the succeed- 
ing enviromnental alteration.” These, and similar, considerations, finally 
lead to the possibility "that many minor stimuli (meteorological, infectious, 
traumatic, emotional, etc.) acting through relatively uniform mechanisms 
may, by repetition and summation, ultimately cause not onl}' dysfunction but 
disease, not only disease but death , 

This brings with it the obvdous thera]}cutic corollary, commented upon by 
Hippocrates, that the “constitution” of the winter rcsolv'cs the diseases of the 
summer and vdee versa. 

"In other words, if we properly buffer our subjects in the winter we will 
prev'ent or modify the pathological conditions of the period; if wo acidify or cor- 
rect the accumulation of undue alkalosis of the autumn or early winter we may 
prevent disturbances or improve the clinical status of patients suffering from the 
more common conditions of that period. Tliat lessening of stimuli (climatic 
change or artificially controlled eindronment) will prove effective; wiU also be 
obvious.” 

This purely Hippocratic thesis — the oldest medical tbe.sis extant the 
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auaor believes entirely valid and it is to demonstrate its validity that this 
series of voliunes is presented. 

. The contention of the author is not that the meteorological factor is the 
responsible cause for all diseases but that it is a conditioning factor in a constel- 
lation of events, influencing everj’’ disease as it influences everj’ phj’siological 
process. 

In this volume he takes it for granted that, through the preceding volumes, 
the reader is familiar vith tvo major concepts: “(1) the antipodal differentia- 
tion of the race (i.e. the constitution); and (2) that the meteorological en- 

•vuronment is the most potent factor to wliich adjustment must be made 

and that this accommodation causes energy expenditure primarilj' induced by 
transient periods of anoxemia.” 

In this present volume are presented numerous case histories in which the 
clinical course of events is correlated with coincident meteorological events 
shown by graphs, which the author interprets as illustrating the effect of or 
response to “pressor instability” “polar episodes,” and “tropical episodes” 
consequent upon the meteorological emdronment. 

The data presented is voluminous. Whether or not the reader is convinced 
of the validity of the interpretation placed upon it by the author, he cannot 
help but read it with interest and profit. 

This is a book which requires careful reading, particularly if the reader has 
not seen the volumes preceding it. It is, to say the least, an interesting study 
and a provocative presentation of its results. With the exception of the illus- 
trations in the Chapter by Dr. Nedzel, the figures are all either clinical charts 
or meteorological graphs. 

The Paiient and the Weather. Volume IV. Part 2. Organic Dkeases. By 
WnUiiAM F. Petehsek, M. D., and Makgauet E. Millikek, S. M. Cloth, 
729 pp., 376 figures, Sll.OO. Edwards Bros. Inc., Ann Arbor, hlich. 

In the review of Part I of this Volume, the authors’ thesis and the evidence 
presented to substantiate it were outlined. This is, in brief, that disease, its 
manifestations, and the reaction of the patient are meteorologicaUj' conditioned. 
This is the Hippocratic thesis laid down in ^^reaths” which the author believes 
is upheld by the data presented in the foiur volumes of this series. 

As in preceding volumes case records and meteorologic records and graphs 
are correlated. The present volume is devoted to a study of Hypo- and Hyper- 
thyroidism, Diabetes, The Blood Dyscrasias, and Tuberculosis. 

The voluminous data collected by the author are presented and analyzed in 
a most interesting fashion and furnish palatable food for thought, 

A Monograph on Veins. By Exnketh J. Fra>^eix, D.M., M.R.C.P., 
and Lecturer in Physiology, Oriel College, Assistant Director of The biufSeld 
Institute for Medical Research, Oxford. Cloth, 410 pp.; 45 figures, S6.00. 
Charles C. Thomas, Springfield, Illinois. 
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Tills, llie first English monograph on this subject, is a scholarly production 
and a Jiighly commendable example of the printer's art, as U'clh 

Its object, as given. b3’- the author in liis preface, is “to make available to 
others a somewhat recondite literature, which onlj' a specialist could hope to 
summarize but vdiich has, nevertheless, very definite bearings upon phj'siologi- 
cal, pathological and clinical problems." 

Let it not be assumed from this that this book is purelj' of abstract and aca- 
demic interest. On the contrarj', the physiologist, pathologist and clinician 
will find in its pages mucli of immediate and practical value in the solution of 
the problems tbej* encounter as maj* be seen from the following list of contents. 
After an historical introduction, followed bj* a discussion of the respective parts 
plaj'ed by the heart, arteries, capillaries and veias, and a summaty of the em- 
bryolog3' of veins (written b}’’ Keith Richardson, hl.Sc.) the author discusses 
the anatomj* of the venous sj'stem, functionally considered;. the valves in veins, 
blood depots and the amount of circulating blood; comparative anatomy; 
venules, absorption and diffusion from veins; veins and the nenmus system; 
the heart and the venous return; the effects of hj'drostatic pressure; the effects 
of the contraction of voluntary muscle on venous return; the effect of contrac- 
tion of involuntarj’ muscle on venous return; pulsation of arteries acting on 
veins; functional variations in length of veins and their effects upon venous 
return; respiration and the venous return; venous pressure; the movements of 
blood in the veins; clinical considerations and notes on the application of photo- 
grapliic technics to research on the venous sj'stem. 

It is apparent that the question has been thoroughly survej'ed and the text 
eridences that it is competontlj’- discussed. 

Roth author and publisher are to be congratulated upon a production of 
outstanding merit. 



CLINICO-PATHOLOGIC APPLICATION OF SERUM 
PHOSPHATASE DETERMINATIONS, WITH SPECIAL 
REFERENCE TO LESIONS OF THE BONES* 

JOSEPH H. ROE AND EUGENE R. \VHITMORE 

From (he Depariment of Bio-Chemistry, George Washington University Medical 

School, Washington, D. C. and the Depariment of Pathology and Radiology, 
Gallinger Hospital, Washington, D. C. 

Many reports have indicated the relation of increased phos- 
phatase activity of the blood to diseases in which there is new 
bone formation; to conditions in which the body apparently 
attempts to lay down new bone; and to diseases of the liver and 
biliary tract. It is also well known that serum phosphatase 
activity is influenced bj’’ age, malnutrition, cachexia, and the 
nature of the diet. These findings have been adequately dis- 
cussed and need not be reviewed. 

It is the purpose of this paper to suggest the adoption of a 
simple technic for the estimation of the phosphatase activity of 
blood serum which will permit a uniform expression of results; 
to present certain modifications in chemical procedure; to report 
certain cases of our own in which the estimation of the serum 
phosphatase gave valuable diagnostic aid; and to urge a more 
widespread clinical use of this laboratory procedure. 

The earlier studies of phosphatase in bone disease were carried 
out by the method of Kay.^ With this method much valuable 
information was obtained, but in its use certain inaccuracies arise 
which have been pointed out by Bodansky.- The Kay method 
uses a 48-hour period of hydrolysis of the organic phosphate 
substrate. This long hydrolysis period is impractical for clinical 
purposes and it is wholly unnecessary because accurately deter- 
minable increases in the phosphate content of serum are obtained 

* Presented at the Sixteenth Annual Meeting of the American Society of 
Clinical Pathologists, at Philadelphia, June 2-5, 1937. Received for publica- 
cation June 21st, 1937. 

233 

AMnaCAK JOCBKAI, O? CLtSlCAX. FATEOhOQT, VOL. 8, SO. 3 



234 


J. H. HOB AND E. B. 'n’HIT.MORE 


with a one-hour incubation period. And still more important, 
the results of a long hydrolysis period are much less accurate than 
those obtained by a short hydrolj'sis. Bodansky has shown that 
a variable retardation of the action of this enzyme by the products 
of its hydrolysis occurs which gives inaccurate values with sera 
high in phosphatase content. The same objections apply to the 
method of Lundsteen and Vermehren* in which a 24-hour in- 
cubation period is used. 

The advantages of a short hydrolysis period are found in the 
methods of Bodansky-, Roberts^ Jenner and Kay*, and King 
and Armstrong*. 

In the determination of phosphatase the buffering of the 
serum-substrate mixture is of importance. The optimum pH for 
human phosphatase activity, according to Kayh is 8.8 to 9.2. 
In the Ka}'’ method the pH of the blood serum or plasma is deter- 
mined and results are calculated by interpolation to a pH of 7.0. 
Woodard, Twombly, and Coley’’ determine the phosphatase 
activity and the pH of two serum-substrate mixtures buffered to 
approximately pH 8.2 and 8.7 and calculate the activity at pH 
8.6 by interpolation- A separate pH determination is added 
w'ork and faik to obtain the desired advantages since a sample of 
blood serum or plasma undergoing autolysis in an incubator does 
not maintain a constant pH. A better solution of this difficulty 
is the use of a buffer which will hold the pH of the mixture under- 
going hydrolysis at the optimiun pH for phosphatase activity and 
the use of a buffer has now been adopted bj' most authors- 
Bodansky’' has raised objections to the glycine buffer used by 
Jenner and Kay, claiming that low results are obtained by its 
use. 

It is regrettable that much confusion e.xists in the literature 
because of a difference in the value of the phosphatase unit. An 
examination of tables 1 and 2, which show the value of the 
phosphatase unit of different authors, will reveal the difficutly 
of making comparisons of pubh'shed results. The lowest normal 
value for the adult ranges from 0.10 to 0.21 units (Kay); and 
the highest nonnal value varies from 33 to 49 units (Lundsteen 
and Vermehren). For children the lowest nonnal value varies 
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from 0.17 to 0.34: Elay units; while the Lundsteen and Vermehnen 
- normal value shows a range of 156 to 241 units. Satisfactory 


TABLE 1 

Phosphatase Units 


AtTTHOR . . 

DEFINTTION 

Kay 

Amount of enzyme liberating 1 mgm. P at 38°C., 
pH 7.6, in 48 hours 

Amoimt of enzyme liberating 1 mgm. P at 37“C., 
pH 8.87, in 24 hours 

Amount of enzjme liberating 1 mgm. P at 38®C., 
pH 8.8, in 3 hours 

Amount of enzyme liberating 1 mgm. P at 38°C., 
pH 8.9, in 2 hours 

Amount of enzyme liberating 1 mgm. P at 37®C., 
pH 8.6, in 1 hour 

Amount of enzyme liberating 1 mgm. Phenol at 
37.5“C., pH 9.0, in J hour from di-sodium phenyl 
phosphate 

Limdsteen and Vennehren. . 

Jenner and Kaj' 

Roberts 

Bodansky. : 

King and Armstrong 



TABLE 2 

Phosphatase Nobxiae Vaii-ctes 


AtTTHOE 


JfOEMAI. TAtUE FOB IHE ADCXfC 


Kay 

Lundsteen and Vennehren 

Jenner and Kay 

Roberts 

Bodansky and Jaffe 

King and Armstrong 


0.10 to 0.21 units per 1 cc. of plasma 

33.0 to 49.0 units per 100 cc. of plasma 

3.2 to 7.9 units per 100 cc. of plasma 

2.0 to 5.5 units per 100 cc. of plasma 

1.5 to 4.0 units per 100 cc. of serum 

3.7 to 13.1 units per 100 cc. of serum 

TIOBHAL TAtUE FOB CHII.DEEK 


Kay: 

Under 1 year 

CMldren 

Lundsteen and Vermehren: 

Under 1 year, 

, 3 to 13 years 

Bodansky and Jaffe: 

2 to 15 years 


0.50 to 1.14 units per 1 cc. of plasma 
0.17 to 0.34 units per 1 cc. of plasma 

156.0 to 241.0 units per 100 cc. of plasma 

43.0 to 147.0 imits per 100 cc. of plasma 

3.1 to 13.1 units per 100 cc. of serum 


comparisons of results obtained by long hydrolysis periods cannot 
be made with remits determined by short incubation periods 
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because the values are not linear v*ith respect to time. The 
adoption of a unit similar to the Bodansky unit based upon a 
one-hour incubation period would seem to be a satisfactory solu- 
tion of this situation. A one-hour incubation period gives an 
ample increase in organic phosphate for reliable quantitative 
work; it is admirably adapted to clinical work where prompt and 
sometimes frequent determinations are desirable; and the short 
incubation period gives more accurate results since it does not 
incur the variable retarding influence of increases in inorganic 
phosphate upon the hj'-drolysis of phosphate substrate. Results 
obtained by a hydrolysis period that either accidentally or 
intentionally exceeds one hour may be calculated to a one-hour 
basis by the correction data published by Bodanslcy% provided the 
conditions of the procedure are similar to the Bodansky method. 

In our own work we have used the Bodanskj' method modified 
b}'' the use of the Fiske and Subbarow® technic for the determina- 
tion of inorganic phosphate instead of the Kuttner and Lichten- 
stein® procedure for inorganic phosphorus. Several C. P- grades 
of molybdate salts examined by us gave a blue color when mixed 
with acid and the Kuttner and Lichtenstein stannous chloride 
reagent. Kuttner and Lichtenstein explain the blue blank ob- 
tained %vith sodium molybdate as being due to "soluble tungsten 
salts or to a substance containing iron, tungsten and silica.'* 
Bodanskjq in attempting to overcome this objection to sodium 
molybdate, used a very pure grade of molybdic acid dissolved with 
enough sodium hydroxide to make the solution alkaline to 
phenolphthalein. Bodansky’s modification does not remove the 
objections to this reagent, however. We found the blank ob- 
tained with sodium molybdate increases as this reagent is allowed 
to stand in the bottle because sodium molybdate is alkaline and 
dissolves silicates from the glass bottle in which it is kept and 
silicomolybdic acid gives a blue color with stannous chloride. 
As Bodansky makes his sodium molybdate reagent "alkaline to 
phenolphthalein," silicates will also accumulate in his reagent 
upon .standing, making it unsatisfactory upon aging unless kept 
in a non-gIa.ss container. 

Woodard, -Twombly and Coley® were unable to obtain a color- 
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less blank test T\'itb the Kuttner and Lichtenstein reagents and to 
overcome this difficult}’’ they determined the value of the blue 
blanks produced ’vith those reagents and made appropriate 
corrections. "VMien these corrections were applied, it was found 
that the deviation from Beer's law by the colors obtained with 
varying concentrations of standard phosphate solution was much 
less than that reported by Bodansky. The use of correction data 
is tedious, however, and unsatisfactor}’’ in this instance unless the 
corrections are frequently made, since they do not remain con- 
stant with these reagents. 

In Auew of these facts it seemed desirable to adopt the more 
specific Fiske and Subbarow technic for inorganic phosphate 
determination. Using the same molybdate solutions which gave 
a blue color with the stannous chloride reagent of Kuttner and 
Lichtenstein we obtained a colorless blank -v^Ith the Fiske and 
Subbarow l-amino-2-naphthol-4-sulfonic acid reagent. Am- 
monium molybdate, which is used b}' Fiske and Subbarow, is also 
a better reagent than sodium molybdate which is used in the 
Bodansky method, because ammonium molybdate solution is 
not alkaline and therefore does not accumulate silicates upon 
standing in a glass bottle. Our sodium molybdate, when freshly 
prepared, did not give a blue color with the Fiske and Subbarow 
reagent, but after standing in a gla.ss bottle for some months it 
gave a blue blank test; our ammonium molybdate, on the other 
hand, gave a colorless blank after 1 year’s standing when tested 
with this reagent. 

We have modified the Fiske and Subbarow method by using 
trichloroacetic acid in the standard solutions instead of suKuric 
acid. This makes conditions in the standard and the unknowm 
more uniform as to quality of the acid and the pH. of the resulting 
solutions, which should be approximately the same. Of course, 
a pure grade of trichloroacetic acid, free from phosphate or other 
impurities vliich may either accentuate or diminish the blue 
color produced, should be used, but ideal conditions may not 
always exist and it is therefore desirable in colorimetric methods 
to make conditions in the standard and unknown as nearly uni- 
form as possible by using similar reagents in both. 
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In oiir cases we have <akeu inlo consideration the non-ossoons 
factors which influence the level of serum phosphatase such as 
age, state of nutrition, diseases of the liver and biliary tract. Ko 
jaundice cases were studied. For normal valuc.s we have used 
the data of Bodan.sky"; 1.5 to 4.0 units for adults and 3.1 to 13.1 
units for children, per 100 cc. of .scrum. 

TECHXIC FOR SERUM PHOSPH.\TASB nETERMIX.\T]OX 

Reagents 

1. Trichloroacetic acid. A pure gr.adc of trichloroacetic acid, free from 
plio.';i)hate, must be used. Prepare accurately a a per cent and a 10 j^er cent 
solution. 

2. Buffered ghjecrophosphate substrate. 2.1.5 gram.s of .sodium plyceroplios- 
phatc and 2.12 grams of sodium diethyl b.arhiturate are dissolved in .aOO cc. of 
distilled water. Cover with a .3 cm. I.a 3 -er of petroleum ether and keep in a 
refrigerator. 

3. ^[olyhdatc reagent. Dissolve 2.5 grams of ammonium molybdate, C.P., 
in 100 oc. of distilled water. 

-1. Aininonaphtholsidfonic acid reagent. Dissolve 30 prams of sodium bi- 
sulfite, C.P., and 1 gram of sodium sulfite, C.P., in 200 cc. of distilled water. 
.\dd 0.5 gram of purified l-amino-2-nai>hthol-t-sulfonic acid and mix tho- 
roughly. I'iltcr. Place in a d.ark bottle. This reagent should be fre.-^hly ])rc- 
pared about once a month. 

5. Standard phosphate solutions, (a) Stock solution: Dissolve -1.3X8 grains 
of pure drj' KlbPOi in 1 liter of distilled water. .A,dd 5 co. of chloroform to 
prevent mold fonnation. One cubic centimeter of this solution contains 1 mprn. 
of idiosphorus. (b) Dilute standards for blood phosphatase: Dilute 1 cc., 2 cc,, 
3 cc. and 4 cc. of the stock solution to 500 cc. with the 5 j)er cent trichloronretic 
acid prepared above. Five cubic centimeters of these diluted .standards con- 
tain 0,01, 0.02, 0.03 and 0.04 mgm. of pho.ejihonis, re,spectivcly. 

Procedure 

Pijwtte 10 cc. of the glj’ccropho.sjihatc substrate into a tost tube and iilm-e 
in a beaker of water at 37°C. for a few minutes. .Add 1 cc. of .'■erum (or p]a.=n!a), 
mix thoroughlj', replace in the beaker of wafer and set the beaker in an in- 
cubator at 37°C. for 1 hour. After 1 hour remove from the incubator and add 
P cc. of 10 jwr cent trichloroacetic acid. Mix thoroughh’, let .-ifand for 2 min- 
ute.-, and filter through a pho.sphato-frce filler pajK-r (WhatmanV Xo. 41). 
This filtrate is u.=ed for detennining the original jdio.'jphate of the .-erum plus 
the pliosphatc rc.mlting from hytlrol.vsis of phTcrophospliate b.v the pho'-- 
phatase. babel it phip-^phatasc filtrate. 
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To 1 cc. of senim add 9 cc. of 5 per cent trichloroacetic acid, mix thoroughlj", 
let stand for 2 minutes, and filter tlirough a phosphate-free filter paper. This 
filtrate is used to determine the inorganic phosphate of the serum. Label it 
control filtrate. 

For the detennination select tubes graduated wth a 10 cc. mark. Place 
5 cc. of the control filtrate in a ttibe labeled appropriately and 5 cc. of the 
phosphatase filtrate in another tube. 

Prepare standards In* placing in tubes 5 cc. portions of the diluted standard 
phosphate solutions, making standards available which contain 0.01, 0.02, 0.03 
and 0.04 mgm. of phosphorus per 5 cc. 

To each of the tubes containing standard or filtrate add 1 cc. of mol\*bdate 
reagent and 1 cc. of aminonaphtholsulfonic acid reagent. Make all tubes up to 
10 cc. with distilled water and mix thoroughh*. After 5 minutes read in a 
colorimeter, selecting for each unknown the standard which most closely 
matches it. 

Calculation 

For control filtrate; 

^ X Si X 200 = mgm. per 100 cc. of serum. 


For phosphatase filtrate: 


5 

U 


X Si X 400 = mgm. of P per 100 cc. of serum plus P liberated by 


the enz 3 Tne. 

(S = reading of standard; U = reading of unkno\\*n; Si = mgm. P in stand- 
ard selected.) To obtain the units of phosphatase subtract the value of the 
control filtrate from that of the phosphatase filtrate. 


CLINICAL APPLICATION 

It has been shown, as summarized bj* Franseen and McLean*”, 
that pho.sphatase is formed by the osteoblasts, and that it is an 
important factor in o.ssification. As a result, phosphatase deter- 
minations would be expected to be of special value in the stud}'' 
of lesions of bone; and, in fact, intensive study of phosphatase 
has been made in such lesions. 

Phosphatase is high in conditions of active bone formation, 
and in conditions of “frustrated attempts at osteogenesis.’' It 
is high in rickets, hyperparath}Toidism** (generalized osteitis 
fibrosa cy.stica, von Recklinghausen’s disease of bone), osteitis 
deformans (Paget's disease of bone), and in the o.steoblastic type 
of osteogenic sarcoma. 
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One of our ca.-^e.s of nsldlis dcformmis illustrates this point. 

Case 1. A. D. A 5$ yc:ir old white woman. Was sent into the ho-pital 
%\-ith a diagnosis of tmnnatie epiicp.'w*. She walked into the ho-pital %\-ith 
assistance. Her complaint was weakness, .shaking .«pell-'. dizziness, headache, 
and roaring in the car.s and head. She sometime.^ falls trith the-'C sp.^'lls, which 



Fig. 1. fC'nse I.) “Skull shows e\ddciu‘e of a marked ihicketiiiig of Hie 
cortical plate, the skull measuring nearl}' one inch in thickne-s.” 

come on sever.al times a day. About a month ago, she fell in one of thc'-c 
.cpolh, and stnick Jier iiead on a tabic. She wm- treateil in another ho'jiital 
for the resulting .‘•calp wound, and remnined in that Inwpital for about two 
weeks. 

X-ray c.vamination showed the appearance as in figures i. 2, and .'1. Scrum 
pho.sphritase was Kl.O units; calcium I2 ..'j mgm., pho-jihonis -}.() nigiii. 

Pho.sph.ntn.se i.s inm*a.sed in o.=f eobla.sfic metastasis of c.-ireinoina 
to bone, a.s in most prostatic cancers; not increa.sed in osteolytic 
ineta.stasis of carcinoma to bone, a.s in mo.st breast cancers'^ 
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Phosphatase is high in some metasiases of mammary cancer to 
hone, as illustrated by one of our cases. 

Case 2. C. D. A 64 year old white woman. She had a large stonj* hard 
cancer of the left breast, of 15 years duration. There were mimerous enlarged 
glands in the left axilla. She began having pain in the lumbar region about six 
months before entering the hospital. 



Fig. 2. (Case 1.) “The lower three lumbar vertebrae, sacrum, bones of 
pehds, upper thirds of the femora, show extensive osteoblastic and osteoclastic 
changes, with a marked increase and prominence of the bon\’ trabeculae.” 

X-ra}- e.xamination showed metastases as in figures 4 and 5. Serum phos- 
phatase 6.6 units. 

There i.s no increase in phosphatase in carcinoma with metastases 
other than to bone, as illustrated by another of our cases. 

Case 3. A. O. B. A 32 j^ear old colored woman. She was at another hos- 
pital, with a diagnosis of carcinoma of the cervix uteri, and was treated with 
X-ray and radium on this malignancy. Xo X-ray examination of the chest 








Fig. 3. fCft&o 1.) The up|)cr tliirds of both tibias -liow ilie chaiiKes dc- 
f-cribed under figure and “tlio tiliias show marked evidence of anterior bow- 
ing. w'th marked tliickening along tlie ijo'^torior and concave ‘'iirfaco‘-.'' 




V 

Tin. -K (r'n-e’i.) 











.. .r>&* 

“I At*'n-ivc nieta^la’-e- tbroiii'hout the vertebrae. 


2 12 
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was made in that hospital. She entered this hospital seven months later; 
and X-ray examinations of her chest showed the condition as in figure 6. Serum 
phosphatase 0.5 unit. 

In this connection, the stud3’ of plasma pho.sphatase in car- 
cinoma, bx" Botvman and Pitts*-^ is of interest. In two cases the 
pho.sphatase was high (one carcinoma of the uterine cervix, one 



Fig. 5, (Case 2.) “Extensive metastases throughout the pelvic bones.’’ 


carcinoma of the bodj* of uterus), and was moderate^ high in one 
case (carcinoma of the uterine cer\’ix with possible metastasis 
to the liver*). It would be of interest to know whether in these 
cases there was metastasis to the bones. 

* Tliis case brings into consideration the question of high phosphatase read- 
ings in diseases of the liver, especialh* with jaundice; for discussion of which, 
reference is made to Cantarow’s review.^’ 
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The fact that “variable slight elevation" of plasma phosphatase 
occur in fracture repair, led us to consider the study of serum 
phosphatase in uminited fractures in elderly persons; and one (^f 
our ca^es illu'sf rales this point. 



I'jf!. 0. (C’a=c 3.) “A large round "hadow of incrcn'-ed density at the hit 
liase, approviinately 3 cm, in diameter, the l)ordt>r' of which apiM'ar round, 
smooth and regular. There are al«o two sinnll similar shadows hetienth this 
large shadow, just above the diaphragm, and another small shadow at the 
right linse. Indicative of carcinomatous jncta=tasi-. " 

(\iH / C. Ih W. A (iS year old white w'oinan. .'"he fell and injiind her 
lup. X-ray examination showed an intracap'-ular fracture of the neck of the 
left femur, with alj-orption of the neck of tiie femur, a" in figure 7. ."eriim 
phi^-pliataso 1.0 unit". 
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Wheeldon’s 'work on stimulation of repair in fractures-'" leit 
a member of our hospital staff to undertake similar work: and 'we 



have undertaken te fnS: 
in his cases, ehe ef uinSii; 
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C<isc sj. X. P. A oO year old wliite woman. Three year^ aco, >hc fell on 
the floor, and fractured the neck of her left femur. X-ray e.vamination on 
entering this ho'^pital, one month ago, .showed the condition a-- in figure S. 
Phosphatase 1.23 units. 

J'he was given 4 cc. of splenic extract, hy mouth, three times a day. for one 
month. (hero uas no apparent improvement, an ojx'ration was done on 



Fic. S. fCase o.) "Intraeapsulnr fracture of neck of left femur; no evideno:! 
of iihrous or callus union.” 

the hip, anti the i)ationt died of .shock. ]1Io(k1 was taken .si\ hour.- jwst mortem 
for pht>'phatnso determination. The analysi- shoued 11.2 units. 

The serum inorganic j)hosj)horu'- was abnormally high, hut the pliO'-plint.'S'C 
acti\ity «a« undoubtedly increased. 

Pltosphataso studies nre of great value and inter<*'( in (he .study 
of di.sea.scs of the lymphoid and myeloid .systems, with hone 
le.sions, I’hosphataso normal or slightly elevated iti nmhiitle 
myeloma: so phuspliatase deterininalion is- of vjilue in rlilTeren- 
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tiating multiple m\’'eloma from hj-perparathjT’oidism^". Phos- 
phatase is normal in E\ving's sarcoma: normal or shghtly elevated 
in benign giant cell tumor. 



Fig. 9. (Case 6.) “The skull shows extensive osteoporosis, ^vith softening 
and diffuse irregular cortical absorption. The bones present a mottled moth- 
eaten api)earance.'' 

One of our cases of aleukemic leukemia, lymphoid type, until hone 
involvement, is of interest here. 

Case 0. J. E. A 9 j-ear old white girl. Was in the hospital for removal of 
tonsils and adenoids; she was in .the hospital nine daj’s, with nothing of com- 
ment. 
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Slie reentered the ho'pital nineteen dn\? later, with an adtni'-ion diagnn-i> 
of arthritis. There was anorc.\ia. vomitinc, wcakne-'': she did not want to 
.•stand or walk: complained of pain in the ehc'-t anteriorly at the lower co-tid 



Fig. 10. (Case 0.) “The clie-t ••how', no evitienee of inliltration, con'-olida- 
tion, or ciTiision. The heart is not enlarged. The diaphrainiis are clearly 
outlined.” 

ninrgin.s; complained of pain on being moved; and cried out with pain at night. 
Fhe complained of various pain*-. 

X-ray evainination showed the condition as shown in figures 0, 10, 11, 
and 12. 

Blood cvimination, fen days .after admission; rial cells .'1100,000; white 
cells 7000; diilerential; polj'inorphonudcar' 01, hand forms s, lymphocytes 2(, 



PHOSPHATASE STUDIES 


249 


monocjTes 4. Sorum phosphatase 1.3 units: ])lood calcium 11.1 mgm., phos- 
phorus 4.3 mctn. Urinaiy.si.s .shov.-ed a trace to a fair amouut of albumin; 
Bence-Jones protein absent in two te.sts. 



... .iii 4 J 

Flo. 11. (Cu.=e 0.) The j^chus, .^pine and rii).s show liio same changes as 
described for figure 9. “There i.s eonsideralde evidenct' of softening and com- 
pression of tl)e vertebrae.'' 

Blood exatninatiou three weeks later; red cells 2.9.50,(X)0: white cells 14,<X>t); 
dilTcrential: polymorphonuclear^ ofi, band fonns 13, eosinophiles 3, Ijmpho- 
cytes 21, monocy te.s 7. 
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An a\illary "land removed and hcctioncd, with the pietiirc bhowii in 
figure 13. There w.t? con«ider.abIc enlargement of the lymph node* e'-pecially 
in the abdomen before death. A jnece of the twelfth rib, on the right .^ide. wn^. 
removed and ‘•cctioned. with the picture n'^ .vhown in figure 11. 



Fig. 12. (Can' fi.) ‘‘The iipjKT ends of the tilnas and fibulas show large 
ej’^tie areas of bone resorption. The epiplnsgs are not involved. 'i'h(' up}>tr 
ends of the humeri, and the upivr and lower ends of the femora, show the same 
changes. 'Hie hands and fe<>t are free of this wide-s{)rend cortieal de-tniction. ’ 
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The patient died, ^oven weks after entering the hospital the second titiie. 
Xccro])--y was not allowed. 

C^lnrk*^ reports a ca.so similar to our.<. witli high blood calcium 
(19.3 mgm.) and 4.5 ragm. of pho.sphoru.s. Xo determination 
of pho.s])hatase was made. The Icueoeyte count wa.s (),130: 
difTerential: poIymorphonuclear.s 02, tran.sitional 2, eo.sinoithiles 3, 
leucocyte.^’' 33. On account of the high blood calcium, and the 
bone involvement, hyperparathyroidi.sm was suspected, and an 
operation wa.s done: a .small tumor wa.s removed from the region 
of the parathyroids, but microscopically no parathyroid tissue 
was found in thi.s mass. Four days after the operation, the 
child’s leucocyte count rose to 25,800, with 69 per cent lympho- 
cytes, f 

Since there was no increase in phosphatase in our case, and 
pho-s-phatase is high in hyperparathyroidism, it seems that a 
pho.sphatase determination in such ca.scs is an aid in din'erentiat- 
ing the condition from hyperparathjToidism. 

SUMMARY 

1. The pliosphata.se activity of blood .'■•crum is conveniently 
and rapidly determined. There should bo a more wide-sjiread 
clinical use of this laboratory method. C’onfusion e.vists in the 
literature concerning phosphatase data liecause of the wide 
differences in the value of the phosphatase units of various 
author.s. The adoption of a unit .similar to the Bodansky unit, 
ba.scd upon a one-hour incubation period, seems desirable. 
Certain modifications in the Bodansky phosphata.se technic are 
recommended. 

2. Phosphala.se is a.ssociated with osteoblastic activity: hence, 
the determination is of .special value in lesions of bone. Pub- 
li.shed rejiorts are cited, and comparable ca.ses are cited from our 
own experience, indicating where phosphatase determinations are 
of value in difTerential diagnosis. 

* Lyinpliocytc.'. 

1 (’lark .s.ay!. that Doctor (k’orge Minot mailc a ilctiniU' diai'no'’i“ of atfukomic 
Ictikcntm on a •■iniilar jn the ('liildrcii s Ilo-pit.'il in lio'.ton. 
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3. A case of aleukemic leukemia, lympkoid t 3 Tpe, with extensive 
involvement of the bones, is reported, in which serum phos- 
phatase was in the lower part of the normal range for persons of 
the age of the patient. The serum phosphatase determination 
here aided greatly in differentiating the case from hyperpara- 
thyroidism. 
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OSTEOPETROSIS (MARBLE BONE DISEASE)* 

F. H. LA^IB 
Davenport, Iowa 
AND 

R. L. JACKSON 
Iowa City, Iowa 

In 1904 Albers-Schonberg,^ a roentgenologist of Hamburg, 
described a disease affecting tbe osseous system which he named 
marmorknochen-krankheit or “marble bone disease.” Accord- 
ing to Wortis- who reviewed the subject in 1936, somewhat less 
than eighty additional cases have appeared in the literature under 
such names as Albers-Schonberg disease,^® Osteosclerosis frag- 
ilis generalasata,® Osteopetrosis,"* Congenital osteosclerosis,®-® 
“Chalky bones,”^ and “Marble bones.”® 

The disease is characterized by an endosteal increase in the 
thickness and density of the skeletal system, and by profound 
hematopoietic disturbances. All bones are affected, but the 
involvement is more striking in the vertebrae, pelvic bones, base 
of the skull, proximal ends of the femms, and distal ends of the 
tibiae. Individually, the bones appear opaque in x-ray films 
with partial or complete obliteration of the medullary cavities. 
When the disorder is fully developed the normal bone markings 
are obhterated and to some extent replaced by trabeculations. 
The opaque shadows of the long bones are characterized further 
by parallel transverse striations in the epiphyseal areas, which 
represent alternating planes of greater and lesser densities. 

An array of secondary and associated manifestations of osteo- 
petrosis foUow the bone changes like shadows. Among those 
of a secondary nature are retarded growth, pathologic fractures, 
optic atrophy, hydrocephalic changes, chronic osteomyelitis and 

*Read at the meetmg of the American Society of Clinical Pathologists, 
Philadelphia, Penna., Jime 1937. Received for publication, July 29th, 1937. 
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imperfect dentition. The gravest sjanptoras, however, arise 
from the associated hematopoietic disturbances wliich arc accom- 
panied by severe anemia, leukemic states, and enlargement of 
the liver, spleen, and Ijunph nodes. Formerly regarded as being 
of secondaiy or compensatory nature, it is more probable that 
these hematopoietic changes are a part and parcel of the disease. 

ETIOLOGY 

The ultimate cause of osteopetrosis is not definitelj' understood. 
Serologic evidence of sjT)hilis has been lacking in all but a verj* 
few of the reported cases. Disturbances of calcium and of 
phosphorus” metabolism resulting in excessive accumulations 
in the bones have been held to be responsible factors. On the 
other hand, results of critical investigations of calcium metabolism 
by Laurell and Wallgren” were considered by them to fall within 
normal limits. Regardless of the e\ddence for or against calcium 
or phosphorus metabolic disorders, the question remains, as 
pointed out b}'' McCune and Bradley,” whether these disturb- 
ances are, in fact, cause or effect. The same questionable deduc- 
tion applies to theories of endocrine dysfunction,”- and is 
pertinent also to investigations of vitamin deficiency. 

From a review of many published case reports, one can not 
escape the implications of certain genetical relationships and 
developmental aspects of the disease. Parental consanguinity 
has been rather frequently'’ reported. In our case the patient’s 
great-grandfathers were brothens. Piric’s’ oldest patient with 
marble or challcy bones was the mother of three similarly afilicted 
cliildrcn and roentgcnographic e\ddence was secured of the 
existence of the dise.ase in a cliild in utero. Ghormley* reported the 
disease in a father and son and jVlexander*' a case in the mother of 
five presumably normal children. The disea.se may or may not be 
directly transmitted to offspring. Among the reported casc.s, 
the number of male-s and females is about equal, indicating 
thereby that the hereditary element, wliatcver it may be, is not 
se.x-linked. If a disturbance in the germ plasm be assumed, 
this con<^titutes genetically a Alendelian rccc-ssive chanacteristic 
and it follows that the inbreeding of this trait makes probable a 
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higher degree of incidence. McCiine and Bradley"'-'* further 
support the theory of familial and hereditaiy influence by citing 
the close analog}' to the operation of these influences in osteopsa- 
thjTosis (osteogenesis imperfecta) in which the resulting bone 
changes are exactly the reverse of those in osteopetrosis. 

If one postulates the initial defect in the germ plasm, the de- 
velopment of the di.sease along characteristic lines may be ex- 
plained, as Klemperer has suggested in his discu.ssion of a case 
report by Alter et al.'® In substance Klemperer pointed out that, 
since undifferentiated mesenchyme is the common progenitor 
of both blood and bone, a perversion of noiTnai development may 
manifast itself in an excessive growth of osteogenic tissue at the 
expense of the bone marrow. The relatively fibrous marrow 
which doas develop seems to be more responsive to metaplastic 
stimuli than to fulfilling hematopoietic functions. 

As implied later in the discussion of the pathology of osteo- 
petrosis, e^'idence derived from the stud}' of microscopic sections 
of marrow does not lend much support to the theory that a normal 
or hyperplastic marrow is crowded out of existence by endosteal 
bone formation. Indeed, there is little enough con\'incing evi- 
dence that the spleen, liver or l}'mph nodes become centers of 
compensator}' hematopoietic activity. Certainly the ectopic 
blood formation on a quantitative basis is not proportional to the 
increase in .size of these structures. 

PATHOLOGY 

Bone changes 

Alorphologic studies of anatomical changes in the skeleton 
indicate that certain alterations are constant and more or less 
fundamental, while others depend more particularly on the degree 
of development or rate of progress of the disease. This is well 
brought out in the ab.stracts by AIcCune and Bradley'” of path- 
ologic data reported in nineteen cases, .sixteen of which were 
verified during hfe. Gro^rth in length and diameter is .slightly 
retarded; expansion and clubbing of the ends of the long bones, 
particularly the femurs, is characteristic. With but few excep- 
tions evidence of periosteal involvement is lacking. Centers of 
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ap])ear about the iiaual time, and epiplnveal union? 
are but little delayed. The ineroai=:ed dcn.^iity advances from the 
diaphy.ses and becomes homogeneous except for bands and 
striations which parallel the epiphyscjd lines. These alternating 
bands of increased and decrea.sed density are pathognomonic* of 
osteopetrosis and umiuestionably reflect profound changes and 
intermittency in endochondral growth, osteoblastic production 
and trabecular re.sorption. 



Fl(i. I. P.CTIKNT .1. It. .\T THK Aoi: OC 2 VkcUS 
One ye.nr later tlic liver margin o.\tend(>d nearly to the uml)ilicii'; and (lie 
splenic border to the umbilicus and Im'm of the j)elvis. 

De.spite the hardne.s.s and implied durability in (he name 
‘■‘marble bones,’’ the fragility and tendency to fracture is actually 
increased, .so that the name “chalky bone.s” was .suggested by 
Pirie.* Single or multiple fractures may occtir at any age from 
a few months to adulthood. In many of the rcjtorted cases, the 
diagnosis was quite unsu.spected until after fracture had occurred. 
The line of fracture i.s characteristically at right angle's to tlic 
shaft, and corresponds to the Iransver.-c' bands of les-encd den-ity. 
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As a mle these fractures are not painful and unite prompt^, 
although exceptional instances of protracted pain and delayed 
union have been noted. 



Fig. 2. Roextgexogr^vm of the Head, Torso, Proxi.mae Ends of the 
Hoieri axd Femora Shomtxg the DisTRiBimox of the 
I xXREASED DeXSITV OF THE SkELETOX 
Xote the clubbing of the humeri and femora, and the opaque shadows of 
the liase of the skull, ribs, and pelric bones. Xote the healed transA*erse 
fracture of the right femur. 

Cranial bone changes are more extensive and of much greater 
importance in the basal portion. 0.sstfication of the sutures is 
retarded and hydrocephalic changes have been observed. A 
deformed sella turcica may encroach on the pituitarA^ gland, and 
result in disturbances of growth. Pressure on the optic nerves 
due to narrowing of the optic foramina leads to piimary optic 
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atrophy. Nasal congestion and hemorrhage may be. trat'cd to 
pressure on tlie ophthalmic vein: nj'stagrnus has been observed 



Fin. 3. Roknt(;k.\-oc;h.\m of thk Richt Lt;c: an'd Foot 
N ote tlie expansion and ineroased densities of the cpijdiyseal ends eoinpan'd 
with the dinjdiysis, al.^o the transverse strialions ))arall(‘l to tiic epiphyseal line. 




* 


m 

m 


FlC. 4. RoKNTOKNor.IlA.M OF THF, bfAT FoItKMi.M AN1> HaM) 

Note the elubhinc: and inerea-ed den-itie.' of the entR of the lione-,, ni'-o the 
transverse strintions i>f alternalinp densities. 

due to changes in the bony laijyrinths; ai\d distortion f>f th<‘ 
orbital cavity and venous congestion may cause exophthalmos. 
Constriction of the bony canals of the alveolar arteries has been 



Fig. 5. A Tmc-^t, Sectiox of LI^'ER 
Numerous fibroblasts. No e\udence of new blood forming centers 



Fig. 6. L.\idl.a.w St.\ix of a Sectiox from the Spleex (Low Power) 

Note the coarse reticulum 
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ascribed as the cause of dental caries and eiironic supjjuration of 
the mandible. 

The nature of the increased bone density becomes evident in a 
study of microscopic sections. The lamellae of the cortex are 
increased in number and are more compact. The spongiosa 
presents a marked increase in the number and thickness of the 
individual trabeculae in which there is also a persistence of cal- 
cified cartilage. In man}' of the bone sections from our case the 
spongiosa is quite indistinguishable from the compacta. 

Opinions differ as to the manner of production of these defects. 
Some have reported evidence of increased osteoblastic activity, 
others have interpreted their findings as evidence of diminished 
or abnormal osteoblastic production. Similar differences have 
been reported in the number and character of osteoclasts, in the 
degree of trabecular resorption and in the ({uestion of metaplasia 
from fibrous to osteoid tissue. 

Hematopoietic spston and blood chantfcs 

The important sequel to the great increase in number and 
.size of the trabeculae is the contraction in .size and obliteration of 
the marrow spaces and Haversian .system. There is a marked 
reduction, of course, in the total amount of marrow and it was 
at first thought (Laurell and Wallgrenj'^ J.orey and Reye=“J 
that this decrease was the basis for the severe mycloplithistic 
anemia, and that the enlargement of spleen, liver, and lymph 
nodes was simply an e.xpression of compensatory hematopoiesis 
in extramedullaiy blood forming organs. Histologic studies of 
these structures, however, have shown a surprising lack of blood- 
forming activity. The reciprocal relationship that might be 
expected (on a basis of compensation) between the degree of 
bone change, the degree of anemia, and the evidence of hema- 
topoietic activity is lacking. It has been suggested,*'’ therefore, 
that osteopetrosis is not a distinct bone disease entity, that is. a 
disease sui generis, but rather a disease entity affecting the 
common progenitor of the hematopoietic and osseous sy, -terns, 
namely undifferentiated mesenchyme. 

McC'une and Bradley,” in th<*ir exten-ive review, corndtidc 
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that analyses of. the chemical composition of bones reveal no 
constant or striking alterations in their calcium, phosphorus, 
magnesium, or carbonate content. The trend of blood calcium 
values as reported has been slightly high, while blood phos- 
phorus levels have been slightly low. 

As a rule the peripheral blood picture, as recorded in case 
reports, conforms to that of hypochromic anemia though the 
terminal stage may simulate aplastic anemia. The reduction in 
red cells and hemoglobin is frequently accompanied by the 
presence of a few immature ei^-throcytes and leukocytes.^® Blood 
platelet estimations have varied from 350,000 and 180,000 per 
cubic millimeter (Kopyloff and Runawa® to a thrombocytopenia 
of 20,000 (McCune and Bradley.^®) Determinations of color, 
volume, saturation, and icterus indices, also those of fragility, 
sedimentation, bleeding and clotting time have seldom been 
reported. 

COMPARATIVE PATHOLOGY 

The position of osteopetrosis in relation to other diseases with 
generalized manifestations in the osseous system is noteworthy. 
Morse®^, has grouped these disorders on a basis of the primary 
defects. Although not specifically included by Morse, it is 
evident that osteopetrosis should be placed with osteogenesis 
imperfecta (fragilitas ossium), recently regarded as an hereditary 
clinical entity,®® in which the primarj’' defect is in the mesoblast. 
While there is a failure of osteoblastic forming cells to lay down 
sufficient connective tissue ground work in these disorders, the 
exact reverse condition seems to obtain in osteopetrosis; that is, 
an over production of connective tissue ground work results 
in endosteal thickening and increased density. In contrast to 
these instances of primary mesoblastic defects may be cited 
rickets and osteomalacia where the primary defect lies in dis- 
orders of calcium absorption or fixation, or again in the bone 
maiacia of renal rickets wffiere the primary defect is calcium 
leakage with phosphorus retention. 

DIAGNOSIS 

The rbentgenographic finding of opaque bones, either by acci- 
dent or in connection with pathologic fractures, has usually 

A!iEElCil.IC JOtrESAL OF CLtSICAI. PATEOLCGT, VOl.. 8, KO. 3 
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fiiriiished the iirst diagnostic clue. In children, the combination 
of anemia, retarded growth, enlarged liver, spleen, and lymph 
nodes should arouse suspicion. TiThen these findings are accom- 
panied by pathologic transverse fractures and \-isual disturbances 
the clinical picture is complete. That there is an increasing interest 
in the subject is e\ddenced by the fact that more cases have been 
reported in the past seven 3 'ears than in the twenty-six years 
between 1904 and 1930. 

Occasionally, in leukemia there develops a diffuse sclerosis of 
bones, such as was first described by Heuck^* in 1879 and since 
then by iSiewmann," Von Jaksch,=^ Schwartz, and Askanazy.” 
These leukemic changes are primarily infiltrative and usually 
involve the periosteum. Roentgcnographic shadows are less 
opaque than in osteopetrosis, and the characteristic epiphyseal 
stratification with obliteration of the bony structure is lacking. 
Under the title "osteosclerotic anemia,” Chapman-® has reported 
two cases in which roentgenograms showed a diffuse moderately 
increased density due to an increase of connective tissue or 
trabeculae in the marrow space, lea^^ng the corle.x still recog- 
nizable. There was a marked myclophtliistic anemia, but no 
fractures, no transverse striations, and no hereditary element. 

In contrast to these examples of diffuse condensation of bone, 
cases have been reported of disseminated, localized foci of in- 
creased density under the names "osteopoikilosis” and "ostco- 
poicilia” and characterized by spots on w'a\^ striations of in- 
creased opaqueness. Sclerosing changes affecting single, in- 
dividual bones have been described, such as the eburnizing 
osteitis of Putti,“ also affecting groups of bones, .such as the 
condensing osteitis of Sicard. 

TREAT-MENT 

If, as seems likely, the cause of osteopetrosis is correctly as- 
cribed to an inherently abnormal histogeneis, that is, a perversion 
in mesenchymal development, the condition can not be cured. 
Therapeutic measures designed to modify the mineral and vitamin 
metabolism, or endocrine disturbances arc quite futile. Splenec- 
tomy is contra-indicated. Fractures usually respond to ortho- 
pedic management, and blood transfusions may prolong life. 
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CASE REPORT 

At birth this female child, X B., was a footling presentation, weighed 7 
poxmds, and cried and breathed spontaneously. At six months she weighed 
approximately 12 pounds. Defective vision was suspected soon after birth, 
but owing to financial difficulties the child was not adequately cared for until 
after six months of age. "^Tien she was one year old roentengenograms of the 
skull and skin showed increased bone density. 

At the age of two years the child was admitted to the Pediatrics Department 
of the University Hospital, Iowa City, Iowa, Nov. 17th, 1935 in the service 
of Dr. Jeans. The following is an abstract of the history, and clinical and 
laboratory findings for which the authors are indebted to the above mentioned 
service. 

Entrance complaint. Blind since birth or earlj^ infancy; stomach trouble 
and constipation of 22 months duration: delaj'ed teething; inability to walk. 

Family history. The father and mother are well. One brother aged 3 years 
is apparently well; one brother aged one year is also well. Consanguinity is 
present in the fam^; the patient’s great-grandfathers were brothers. 

Medical history. She was bottle fed without cod liver oil or fruit juice during 
the first six months. At about 3 months of age the child was examined by 
an oculist who reported that she was blind and probably had hydrocephalus. 
After six months of age the child received orange juice, 15 drops of viosterol 
daily, and Pablum was added to a pasteurized milk formula. The first tooth 
appeared at fifteen months. Efforts were made to teach the child to walk, 
but at 2 3 'ears she was imable to support herself. At 18 months she repeated 
a few simple words. 

Present illness. Since the child was 2 months old her e 5 ’’es have rolled about, 
seemingly without focusing or coordination. She seemed to have light percep- 
tion. The weight had remained stationary' for the past month at 23 f poimds. 
There has been an increasing fullness and distention of the abdomen. 

Physical examination reveals an imdemourished, pale, fussy, white female 
child of about 2 years unable to pull herself into a sitting position. Her fore- 
head is strikingly prominent. The occipto-frontal circumference is 49 cm. 
The skin and mucosae are very pale. The patient seems hj'persensitive to 
noise. The pupils are round, regular, and equal, but there is no response to 
light. There is a coarse rolling motion of the eyes, fairly well coordinated. 
The nose is small, bridge depressed, septmn intact, and breathing noisy due 
to glairy mucus in the nares. The hard palate has a high arch; there are two 
incisors above and two below all showing evidence of dental caries. Mucosae 
of the mouth and throat are very pale. There is a chain of small glands in 
each side of the neck. The walk of the thorax are thin but symmetrical; with 
no notable deformities. Downward movement of the diaphragm is inhibited 
due to fullness of the abdomen. Auscultation, percussion, and breath sotmds 
are clear. 

Abdomen. On palpation a large, firm, smooth mass with rounded border 
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fills the whale left side extending down to the left iliac cr(^t. The liver extends 

4 eras, below the right costal margin in the nipple lino. No abnorm.alitics arc 
obsorred about the genitalia or rectum, 

Ezlranilics. The ends of the humeri and fernona arc palpably cnlniged. 
The deep tendon reflexes are equal and active. Tlic circumference of the chest 
at the nipple line is 44.5 cm. The child’s height i.s 79 cm., the sitting height 
•52 cm. 

Emdinc iaboratory examinalion. Tlio urine examination, Wassermann, 
tuberculin, and undulant fever tests were negative. The red cell count was 
2,500,000,' the wliite cells varied from 6,200 to 11,050, the hemoglobin readings 
from 42 to 4S per cent. Examination of blood films revealed no abnomial 
leukocytes. The spinal fluid pressure ranged from 20 to 35 mm. Ilg. The 
globulin, Meyers, and Wassennann tests were negative. There was 1 Ij-mpho- 
cj-tc per cubic millimeter. 

Ttoentgenograrns. X-ray films of the cranium showed the tables to be of 
usual thickness. All bones of the skull were verj' dense with comifleto loss of 
trabeculation. The long bones presented an unusual appearance. The distal 
ends were enlarged and cylindrical but connected by normal .sized shafts. There 
was an old healed transverse fracture of the right femur at the junction of the 
upper and middle thirds. The lower ends of the tibiae, ulnar bones, and radii 
show alternating transverse striations of greater and lesser density. Attempts 
to show the optic foramina were not successful. 

Special laboratonj ezamtnalions. November 21, 1935, the hematocrit rc.ading 
of the blood was 20 per cent, the hemoglobin 5.14 grams per 100 cc., and the 
reticulocytes 3.6 per cent. The blood calcium detennination was 12.7 mgm. 
and the blood phosphorus 4.5 mgm. per 100 cc. The blood phosphotase deter- 
mination was 11.3 units, the icterus index 8.0 units, the bilirubin 0.4 mgm. 
and the VandenBergh delayed direct. These examinations were repeated 
November 25, 1935 ^^•ith the following results: blood calcium 13.0 and blood 
phosphorus 3.7 mgm. jwr 100 cc.; the phosphokase 9.9 units; the icterus index 

5 units; the VandenBergh delayed direct, urobilin 0.0 mgm. per 100 cc. 

After three weeks observation the patient was discharged with a diagnosis 
of osteopetrosis. Dietary and therapeutic instructions were carefully followed, 
and the child continued to gain weight until September 1936. A blood exami- 
nation Octoljcr 27th, 1936, revealed the following; R.B.C., 2,180,009; W.B.C,, 
18,700; Hgb, 3,76 grams jwr 100 cc. Differential: Lj-rnphocytes, 40.0; seg- 
mented, 24.0; staff, 15.0; juvenile, 6.0; myclocj'tc.s, 15.0. Many normoblasts 
and an occasional mcgaloblast present, marked poikilocx'tosis and anboctoais, 

J,'i;CROPST 

External examination. The body of a white female child aged 3} years 
S3 cm. long, 46 cm. in circumference at the nipple line and 53 cm. at the um- 
bilicus. The skin i.s wa.xy, white, of fine texture and without body hair. Ihe 
anterior fontanclle measures 2x2 cm. The left pupil measures 4 mm, in 
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diameter, tbe right pupil 3 mm .; the sclerae are pearly ^hite; the conjimctivae 
extremely pale; . 'Ihe mucosae of the mouth and nose are pale, and covered 
vrith a fine reddish foam. 

The abdomen contains 100 cc. of clear straw-colored liquid. The omentum 
is free but devoid of all but traces of fat. The lower border of the liver is 
9 cm. below the costal margin in the right nipple line, and 5 cm. below in the 
left nipple line. The spleen extends down to the brim of the pelvis, fills the 
left flank, and extends well up under the diaphragm. The other viscera are 
normal in size and position. There are no adhesions and the peritoneum is 
smooth and shiny; the mesenterj- is studded with pea-sized, sago-like nodules. 

The spleen measures 17.5 x 9 x 7.5 cm. The surface is smooth, light gray, 
and homogeneous. The organ is firm and cuts with some resistance; the cut 
surface is -wet, purplish gray in color and homogenous. The hilar portion of 
the spleen is filled with large firm nodular masses which extend to and merge 
with the tail of the pancreas. On section these nodules, 1 to 1.5 cm, diameter, 
are moist, shiny, and reddish gray in color. 

The liver measures 20 x 12.5 x 7 cm., is firm, does not flatten out on the 
table, and presents no gross abnormalities. The cut surface is moist, and light 
brown in color with a fatty sheen. The lobulations are indistinct. The 
hepatic veins are considerably enlarged. 

The pancreas measures 10 x 2.5 x 1.5 cm,, it is of normal consistency, pale, 
moist, with distinct lobules. 

The left kidney measures 7,5 x 4 x 3.5 cm. The fatty capsule is very scant, 
the fibrous capsule strips easily. The fetal lobulations are distinct, and the 
outlines between the cortex and medulla are weU marked. The cortex averages 
2 to 3 mm. in thickness. The cut surface is wet, the pelvis clean, and the 
calyces appear normal. The left adrenal weighed 3.5 grams and seemed to 
be normal. The right kidney and adrenal are similar to the left. 

The left lung meastues 15 x 8 x 5 cm. There are no airless areas, adhesions, 
anomalies, or deformities. A fine gray foam can be expressed from the bronchi. 
The cut surface is wet reddish gray and mottled in appearance and as it expands 
a fine foam eisudes. The hilar nodes are pea-sized, firm, and gray. The left 
pleural cavity contains 300 cc. straw colored liquid slightly blood-tinged. 

The right lung is similar to the left. The cut surface is very wet and drips 
with reddish gray foamy liquid. The right pleural ca%dty also contains about 
300 cc. of liqmd. Sections from both lungs float in water. 

The heart measmes 7x6x3 cm. The pericardium contains 30 cc. clear 
straw colored liquid. The epicardium is uniformly smooth and moist, the 
myocardium soft and flabby. Hydrostatic test of the aortic valve is normal. 
The other valvular orifices and valve flaps, the chordae tendineae and papil- 
lary mi^cles are normal. 

The thymus remnants weigh 4 grams, are soft, edematous, somewhat mucoid 
in character. 

Bones. The distal ends of the femurs, tibia, and proximal and distal ends 
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of the Ijumeri are palpably enlarged. The periosteum is of normal tliiclcnoss 
and texture. The bones .and surfaces of the bones are very hard, and hn%-o a 
homogeneous grnjdsh pink color. Hcsisfance to sabring is very noticeable, 
especially in the outer two millimeters of bone. 

Microscopic e.xaruination of sections from the right tibi.a and sternum shows 
a marked increase in the number and thickness of the trabeculae. The cortical 
laraallae are c-vcccdingly compact. There is such a marked distortion of the 
elements that it is quite impossible to distinguish clearly between the coropacta 
and spongiosa. There is a persistence of calcified cartilate and some callous 
formation. Tlie intcrtrabecular spaces are filled with a cellular fibrous tissue 
in the interstices of which there are cells, occuring indindualb* and in groups, 
which are difficult to identify. Here and there are small clusters of stem cells, 
and a few groups of myeloid elements with eosinophilic mi'clomdcs predomi- 
nating. Intermediate and transition forms lictween stem cells and mature 
crj’throcjics seem to be lacking. 

Sections from the spleen show a diffuse fibrosis and dense reticular increase 
not unlike that seen in the spleen of Banti's syndrome. 
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AR EXPERB'IENTAL STUDY OF THE BIPHASIC VAN 
DEN BERGH REACTION* 

NORMAN HEILBRUN axd ROGER HUBBARD 

From The Buffalo General Hospital and The School of Medicine, 
University of Buffalo 

In 1916 Van den Bergh and Muller^ published a discussion of 
the reactions which occur when the diazo reagent of Erhlich- 
is added directly to blood serum. In their paper, which appeared 
shortly after a description of a somewhat similar quantitative 
technique by Van den Bergh and Snapper®, it was suggested that 
the type of the serum diazo reaction is of diagnostic value. A 
considerable literature concerning this qualitative test has ac- 
cumulated during the last two decades. As this has been ade- 
quately summarized and discussed recently by Barron^ and by 
Magath®, it will not be reviewed at length here. 

The results of the qualitative diazo test upon serum were 
divided by Van den Bergh and Muller into two groups an imme- 
diate (sometimes called direct) reaction, and a delayed (sometimes 
called an indirect) reaction. There seems to be little doubt that 
two such t3q)es exist, and that they are of considerable diagnostic 
significance, but there is a good deal of variation in the way in 
which they have been defined. In general, it may be said that 
when the reaction is immediate a development of color begins 
promptly (usually given as within 30 seconds or one minute) 
and reaches maximum values almost immediately (usually given 
as about one minute). When the reaction is characterized as 
delayed or slowly reacting, the color change begins after an 
interv’al of time described by different observers as one to five 
minutes, and thereafter progresses rather slowly so that maxi- 
mum values are not reached until after 15 to 30 minutes have 
elapsed. 

* Received for publication August 2nd, 1937. 
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In 1919 Feigl and Querner® recognised the fact that some reac- 
tions are hard to classify under either of these two hoadingSj 
since in some sera a prompt development of color xras followed by 
a gradual further increase in the intensity of the color. They 
called such reactions ^‘biphasic.” A recent text book' adds a 
fourth group by classif3dng the biphasic reaction under two 
headings, a prompt biphasic in which a slightly reddish color 
appears in one minute and deepens to a \’'iolet in five minutes, 
and a delayed bipha.sic in which the red color appears in one to 
twenty minutes and slowty develops into a violet shade. Tiio 
majority of laboratory manuals, however, list onty three typc.s of 
reactions: the immediate, the delaj'cd, and the biphasic®. 

It seems, therefore, that there is some difficulty in satisfactorily' 
classifjdng the color reactions in the intermediate group. A 
correct study'' of sera ghdng these reactions is of considerable 
importance, because, in our experience, they occur in a fairly 
large number of cases of hemolydic jaundice with high bilirubin 
values, in cardiac jaundice, and also in liver dystrophies (catarrhal 
jaundice, cirrhosis, etc.) in wdiich the bilirubin concentration is 
not very great. It seems to be commonly accepted that the 
difference between the immediate and the delayed reaction i.s 
due to some slight physicochemical difference in the nature of 
the bilirubin causing them, although the nature of this difference 
has not been determined. Are both of these bile pigments 
regularly present together when the reaction is biphasic? This 
seems to be a logical conclusion from tlie general understanding 
of the test, and has served as a basis of much interesting specula- 
tion in many articles upon the pathology' of jaundice. If the 
c.xplanalion is ahray's as simple as this why have some investi- 
gators found it necessary to subdivide the biphasic reaction into 
two ty'pes? Do these different types have different clinical .sig- 
nificance, and if so, what is their probable meaning? Some 
recent experiments appear to help somewhat in answering these 
questions. 

In tl)C5e experiments bilinjbin, prepared .accorflinR to the directions of 
SofTer, ^ v.'a5 injected intravenou.=ly into liumnn subjects. .Among the piithnt^ 
studied were included some who were prcstimcd to }>c norma!, some with 
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hypochromic anemia shoeing the very lovr bilirubin values often observed in 
that condition, and others with various types of clinical jaundice. In each 
instance, samples of blood were drawn before and after the injection. Bilirubin 
was quantitatively detennined in the plasma of these specimens by the method 
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By “ ‘slow’ color” is meant a pink color reaching a maximum intensity in 
15 to 30 minutes after diazotization; by ” 'fast’ color” one reaching a maximum 
in one to two minutes. 


* A strong pink color, apparently like that formed in the control specimen, 
appeared immediately after diazotization, but was obscured by a yellow or orange 
tint. The pink color slowly increased in intensity, and the yellow color faded 
slowly. At the end of fifteen minutes yellow could no longer be distinguished. 
The pink color appeared to reach a maximum in about thirty minutes, at which 
time it wj^ as intense as the color of the indirect (quantitative) test made upon 
the specimen. 

of Thannhauser and Andersen.^® In the qualitative diazo test, which was 
carried out in the usual way, the color of the tube containing the plasma and 
diazo reagent was compared with that of another containing plasma and salt 
solution equivalent to the amount of diazo reagent used. The time interval 
preceding the firet development of any pink color was recorded, and in addi- 
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tion the further tj-pc of change vr&s studied, i.o., specimens 'vrere watched to 
detennjnc whether maximum intensity appeared to be attained within & 
minute or two or whether the increase was gradual. 

The results of tj-plcal experiments are given in table 1. Tlmse in group I 
were carried out upon a patient with hj-pochromic anemia. The plasma of 
this patient contained only a ver^* faint trace of bilirubin which could not be 
measured with accuracy (about 0.1 mgm. per 100 cc.). iso positive qualitntt^T? 
reaction was seen during fifteen minutes of obscmition of the control specimen. 
It will be seen in the table that, when the concentration of bilirubin was in- 
creased following the injection, there was a shortening of the time in which the 
color first appeared. In two specimens the color was detected in a minute or 
less. In no instance, however, was ma.ximum intensity reached in less than 
fifteen minutes. Tiiesc experiments in group I are typical of all those {ler- 
formed upon indiriduals who did not show an incre.ased concentration of bili- 
rubin in the blood. Thej* agree quite closely with the tn vitro e.xpcriments of 
Harrop and Barron.” 

The next e.xpcriment (Group 2) shows the effect of increasing the concen- 
tration of bilirubin in the blood of a patient with congenital hcraoljiic icterus. 
IMien the concentration was increased by the injection of the bile pigment the 
time in which a color appeared in the diazotized plasma was very grcatlv 
shortened, i.e., was reduced to 15 seconds, a value which would be regarded 
as immediate in any description of the Van den Bergh test. However, the 
color development in the specimen drarni after the injection, as well as in the 
control one, ^vas of the slowly progressive (delayed) Ijix:, for maximum values 
were not reached for at least twentj'-fi%-c to thirty minutes. 

The experiment given in Group 3 is tjpical of a number showing the effect 
of increasing the concentration of bilirubin in the pla'mna of patients recovering 
from liver dj’strophy (acute catnirhal jaundice). In the control specimen, 
containing only 0,7S ragm. of bilirubin per 100 cc, of plasma, an inlen'e color 
developed promptly after the addition of the dinzo reagent. Tliis npp.arently 
reached its maximum inten.'^ity within a minute or less. In the specimen con- 
taining the injected bilinibin in addition to the pigment already in the blood 
as a result of the liver palhologj', there was an immediate appearance of a pink 
color, but this pink wa*! obscured by a \xllow color obviouri}'^ due to the un- 
altered, slowly reacting injected bilirubin. Tliis yellow color appeared to be 
wholh' replaced by pink or violet at the end of about fifteen minute.*. This in 
turn continued to increase gradually in intensity, and apparently to reach its 
maximum value after thirty minutes,* 

In aii these experiments, as already stated, the injected bili- 
rubin was of the slowly reacting type. We were not able, even 

*T}ub combination of tlie two colors i* in the opinion of the .author? the 
f-ame phenomenon which Elton obsen-ed in patho!ogie.''*l sera and called .a 
"golden accentuation.”” 
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by greatly increasing tbe concentration of bilirubin present, to 
obtain the type of immediacy which is found’ in cases of liver 
dystrophy and obstructive jaundice: i.e., the color never reached 
ma xim um values within a minute or two. The time of initial 
appearance of color could be greatly shortened, but it was regu- 
larlj’- 15 to 30 minutes before the maximum intensity was reached. 

A graphic representation of the results of these experiments is 
shown in the chart. Line A represents the usual prompt direct 
reaction such as was obtained in the control experiment in Group 
3. It is seen that the maximum intensity of color occurs within 
1 to 2 minutes. Line B shows the type of reaction which was 
found after bilirubin was injected into this patient. It must 
be remembered that the total amount of bile pigment present 
here was about three and a half times greater than in the control 
(line A). The first portion (almost vertical) of this graph is due 
to the bilirubin naturally present while the latter part (more 
nearly horizontal) is due to the injected bilirubin. Line D repre- 
sents the usual response of normal plasma and of plasma from 
patients with hemolj'tic jaundice. The color is not visualized for 
some minutes and then slowly increases in intensity. When the 
concentration of bilirubin was increased in these cases, as was 
done in the experiments shown in Groups 1 and 2 in the table, 
a reaction occurred such as is mdicated by line C. It must be 
remembered again that the total quantity of bilirubin here is 
greater than that represented bj'’ line D (the corresponding con- 
trol experiments). It can be seen that although the bilirubin 
reacts very slowly and gradually over many minutes an appear- 
ance of color can be detected within a few seconds after the 
diazo reagent is added because the amount of bilirubin present is 
large. 

It seems to us that the data given in the table and illustrated 
by lines B and C in the chart represent two entirely different 
t^’pes of reactions, both of which would almost inevitably be 
classified as biphasic. In both types the color developed 
promptly and in both the further development of the color con- 
tinued for a long period of time. In one instance, represented 
by line C of the chart, and shown in experiments 1 and 2 in the 
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table, only one form of bilinibin was present, for injected bilirubin 
acts exactly as does the pigment of hemolytic jaundice.'^ This 
type of biphasic reaction was produced sinrply b^- increasing the 
total amount of bile pigment present. The other tj-pe of reaction 
is illustrated by experiment 3 and line B of the chart. Here 
there were two distinct tA-pes of reacting pigment in the plasma. 
One, the immediate reacting pigment of ii\’er dj'Strophy already 
present, and the other the injected bilirubin. This biphasic 
reaction should be identical uilh one arising from the simultane- 



TIME IN M1NUTE5 

Chaht 1. This chart, while not an exact mathematical representation of the 
results of the c.xperinients, is a convenient way of illustrating them. 


ous occurrence in the same patient of hcmolji.ic jaundice and 
obstructive jaundice or liver dystrophy. 

llie question arise.s as to whether it would be possible to dis- 
tinguish these two forms of biphasic Van den Bergh reactions from 
each other. It seems that it would be almost impossible to do 
this except when there is enough of the slowty reacting pigment 
present in a rather mild case of liver dystroplij' or obstructive 

*Not only docs the injected bilirubin rc.'ict w’th the diaro reagent in tec 
f.imo manner ns does the pigment of hemolytic jaundice, Ijtif as experiment? of 
the authors liavo .Kho^vi), the chloroform .^olubilitj' of these two pigments 
identical. 
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jaundice, to give a distinct and unmistakable yellow or orange 
color to the reacting mixture in addition to the usual pink tint. 
If the immediate reacting pigment were present in high concen- 
trations, or the delayed reacting form in low ones, they do not 
beheve that it would be possible to decide with certainty which 
type of biphasic reaction was present. 

SUMMARY 

When the bilirubin in the blood stream of normal patients or 
of patients with hemoij’tic jaundice is increased b}’- injecting 
alkaline solutions of bilirubin, the time in which a color appears 
after the addition of the diazo reagent to plasma is decreased. 
The general tj^je of the reaction, however, does not resemble that 
seen in liver dj’strophy and obstructive jaundice, for the color 
attains maxunum values slowly. When the pigment is present 
in high concentration the results satisfy the definitions of a 
biphasic reaction. Another t^T^e of biphasic reaction can be pro- 
duced by injecting bilirubin into a patient with hver dystrophy 
or obstructive jaundice with low bilirubin concentrations. In 
such patients the pathological pigment reacts rapidly and the 
injected pigment reacts slowdy. It is sometimes, but not always, 
possible to recognize this biphasic reaction just described because 
the unaltered injected or the delaj’-ed reacting pigment present 
may give a 3’'ellow color which obscures the characteristic pink 
of the immediate Van den Bergh reaction by a j’^eUow or orange 
color. 
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BILATERAL CORTICAL NECROSIS OF THE KIDNEYS* 

ISTVAN A. GlSPAR 

From the Pathological and Clinical Pathological Department of the Rochester 
General Hospital, Rochester, New York 

Symmetricai cortical necrosis of the kidne}^ is a peculiar, rare 
disease occurring most commonly in pregnant women Immediately 
after delivery although a few cases have been reported in men and 
children, in which quite obvious infectious diseases, such as 
scarlet fever, tonsillitis, diphtheria, tuberculosis and malaria, 
were followed by this very serious pathology’" of both kidneys. 

If the disease occurs in pregnancy, the fetus is stillborn, usually 
with easy spontaneous delivery. Live birth was observed only 
in three instances, the cases of Jardine,^®“ Lloyd,-® and Jardine 
and Teacher.!® 

Clinically, a variety of symptoms is reported. In many cases 
there was sonie evidence of toxemia of pregnancy before delivery. 
In others pain suddenly develops in the kidney region several 
hours after the delivery. Furthermore, there may be epigastric 
pain and tenderness, abdominal pain or distension and vomiting, 
headache, drowsiness, \dsual disturbances, vaginal bleeding and 
retroplacental hemorrhage. Comuilsions may occur which may 
simulate eclampsia and Klotz,®® Herzog,!' Geipel,!® Jardine and 
Keimedy,2o and KeUar and Arnott®^ have noted the association 
of eclampsia with this kidney pathology. The patients .are 
usually afebrile, feel fairly well, are relatively bright and often 
clear mentally, but in some cases are unconscious. The blood 
pressure may be elevated but is usually within normal limits. 
There is a progressive secondary anemia with a moderate leuco- 
cytic reaction. The blood chemistry shows retention of nitrog- 
enous products. The NPN rises gradually and may reach 
300 mgm. as in Dahymple’s® case. The creatinine shows a 

* Received for publication July 23rd, 1937. 
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similar decided continuous rise. The face, feet and hands may 
become edematous. 

The most important cHnical sjuaptora is anuria, complete or 
incomplete, the duration of which varies up to twenty daj-s. 
Tiie small amount of urine obtained in cases of incomplete anuria 
or during incompletely anuric periods, is loaded with albumen, 
red and white blood cells and \rith various casts. However, 
prior to the onset of the disease the urinary findings were entirely 
negative in the large majority of the published cases. Clinically, 
because of frequent complete absence of uremic .signs and symp- 
toms, the anuria resembles that seen in bilateral obstruction of 
the ureters. 

Death usually ensues quite suddenly. A few cases have been 
reported as having recovered. 

Pathologically, both kidneys present an almost symmetric 
and very characteristic picture. They are somewhat enlarged 
and the capsule strips with ease. The surface is quite mottled 
with alternating pale and red areas of irregular si/.e and shape. 
On section the picture is striking. Almost the entire cortical 
substance, specifically the outer two-thirds, shows a pale yellow, 
putly-like discoloration due to necrosis, verj’- similar to that seen 
in anemic infarcts. The necrosis extends do^vn into the columm 
of Bertin. Just under the capsule there are areas witl) thin, 
seemingly unaltered, somewhat hemorrhagic strips of cortical 
tissue. The inner border of the necrosis shows a serrated edge 
and a hemorrhagic zone. About one-third of the cortical sub- 
stance above the medulla seems to remain unaltered. There 
may be several strips of normal looking corl ical ti-ssuc running up 
to the surface and alternating with necrotic cortical subslancc. 
These findings are responsible for the patchy appearance. 

SjTnmctrical cortical necrosis of the kidneys was first de- 
scribed by Juhel-Rdnoy” in 1S85 in association with scarlet fever 
in a girl of 10. Since that time reports occur in the English 
literature, and occasionally in American publications. 

Because of the uncertainty concerning the pathogenesis and 
ctiologj' of this disea.se the present study and report .coein.« 
warranted. 
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CORTICAL NECROSIS OF KIDNEY 

REPORT OF A CASE . 

The patient -was a 33 year old white female who had had four previous de- 
liveries and six miscarriages. Her last pregnancy was in 1928, during which 
the face and hands were edematous, mental and visual disturbances were noted, 
and there was albumen in the urine. In March, 1929 she had scarlet fever, 
but stayed in bed for only two weeks. There was no albuminuria at that time. 
During her recent pregnancy she had been seen once a month. The urine was 
negative for albumen and the blood pressure was normal. She was admitted 
to the RochKter Gkmeral Hospital at 2:00 P.M. on February 27, 1930 bleeding 
profusely. The cervix was dilated two fingers breadth and the placenta was 
lydng low within reach of finger. A No. 7 Vorhees’ bag was inserted which was 
expelled and a stiUbom fetus delivered at 2:30 P.M. of the same day. The 
uterus bled profuselj' and after manual removal of the placenta the uterus and 
vagina were packed with gauze. There were no lacerations. Because of the 
profuse hemorrhage 600 cc. of citrated blood was transfused. A catheterized 
urine specimen of less than 50 cc. was obtained. The urine was straw-colored, 
turbid, albumen; 4 plus, no sugar. The sediment showed occasional leukocytes, 
many red cells, and many hyalin and granular casts. 

The vaginal and uterine packings were removed at 9:00 A.M. the next day. 
At 10:45 A.M. she had a severe chiU lasting for 20 minutes and her general 
condition was only fair. She had not voided nor had any urine been obtained 
on catheterization. Fluids were forced. Examination of eye grounds showed 
nothing abnormal. On March 3 the patient had not yet voided. She was 
conscious, rational, felt fine, and slept a great deal. At night her extremities 
and abdominal muscles were spastic with hjT^eractive reflexes, A second 
transfusion of 500 cc. of citrated blood was given. Two days later the general 
condition remained about the same, the patient being conscious, rational and 
rather cheerful. The temperature was only slightly elevated. No urine had 
yet been passed. 

On March 6 cystoscopy was done. There was no urine in the bladder and 
no urinary secretion from the catheter. The bladder and ureteral orifices 
were normal. A plain X-ray picture was negative for stone in the urinary 
tract. 

On March 7 a small amount of urine was obtained after a complete anuria 
lasting for seven days and from March 7th imtil death a few ounces of urine 
were obtained daily by catheter. 

On March 9 the patient had been very restless during the night, and dining 
the day her condition was definitely worse and she was vomiting almost in- 
cessantly. Because her condition was becoming increasingly serious, surgical 
measures were attempted and decapsulation of the left kidney was performed, 
the operation being without difiiculty, requiring twelve minutes. 

On March 10, although clinically worse, about 90 cc. of urine was obtained 
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by catheterization. The p.atieni was irrational at time?. The CO* combining: 
power cqualicd 21 per cent and sodhim bicarbonate wa? given by mouth. 

On March 11 about 60 cc. of urine was obtained by catheter. The patient 
was irrational and had an att.nck of extreme air hunger at noon. COi com- 
bining poax'r equalled IS per cent. She was relieved by intravenous sotlium 
bicarbonate, 75 grams of XallCOj hax-ing been given intravenously in the last 

24 hours. At night she appeared to be moribund. During the day her tem- 
perature rose up to 104®, although previously it ranged between OS® and 100®, 
Tlie blood pressure ro.<e slowlj' from 13S/S0 on I^tarcli 1 to 152/lOS on March 7, 
but dropped to 13S/SG on iMarch Ih Death occurred on M.arch 12, 1030. 

I/.'llJOnATOny EXAMmTIONS 

The %'ery small amount of urine obtained daily bj' catheter from IMarch 7 
to 11 showed 2 to 4 plus albumen. RBC and WBC were abundant in tlie .sedi- 
ment and hyalin and granular casts were alamys verj* numerous. On one 
occasion the urine was composed of almost gros.s blood. 

Blood counts. RBC « 4,120,000-4,000,000. ll’BC » 20,000 with 9.1 jwr 
cent polymorphonuclcars on Februarj' 27, dropping to 13,200 on lilarch S. 
Hgb. rose from 55 to 70 per cent. 

Chemical e.xaminafion of the blood was done daib'. On Februarj' 27, NPN 

25 mgm.; uric acid: 2.7 mgm.; creatinine 2.0 mgm. Those figures ro.so gradu- 
ally each daj-’ and on March 11, one day before the patient's death, NPN ISS 
mgm,; uric acid: 15.5 mgm.; creatinine: 1S.5 mgm. 

The clinical diagnosis was: Placenta praevia, po.st partum homorrliagc, 
anuria, and uremia. 

Autopsy was performed about ton hours after do.ath. 

rOSTMORTEM EXAMINATION' 

A well developed and fairly well nourished young white female body shovring 
moderate ijostmortcm lividlty and marked rigor mortis. There was a curvwd 
incision over the left kidney region nith soft rubber tissue drains. The head 
was not opened. 

Chat. The left pleural cavity contained about 300 cc., the right about 
700 cc. of a serofibrinous c.xudate. The lungs were crepitant Uirougliout with 
some hypostatic congestion and edema. The heart wa.s slightly dilated. The 
wails were soft, friable, pale gra 5 'ish red. All valves and the aorta wore rinootii. 
In the posterior mediastinum there was a fibrinous exudate in the soft tissue 
spacc-s. 

Ahdornen. About 109-200 cc. of serofibrinmis exudate was found in the 
abdominal cn'rity. Tltc spleen vra.e enlarged, soft and on section pale gr.iyjfit- 
red. Tlic h'«rr was soft and p.alc and on section quite wotOed, with .'unal! 
scattered jiale yellow are.as. ]^th kidneys were slightly larger than normal, 
the total weight of both Ijcing 305 grams. 

/>•// h'dney. Tlie cnpriiJd had already stripped at time of the surgifal 
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decapsulation. The surface was smooth but presented a mottled appearance 
because of grayish-yellow areas, of irregular shape alternating ■R'ith similarly' 
irregular darker red and hemorrhagic areas. On section the cortex was slightly' 
swollen and showed the pale graydsh-y^ellow discoloration of necrosis with jagged 
outline toward the pyTamids and extending dotvn into the columns of Berlin 
(fig. 1). The discoloration was very' similar to that of the coagulation necrosis 



Fig. 1. Photogr.\ph of Gnos.s Speci.mex of Ividxey from the Reported 

Case 

About j scale 

seen in anemic infarctions The necrosis was bordered against the deeper layers 
by' a tliin and irregular hemorrhagic zone. On first impression, this pathology' 
seemed to involve the entire cortical substance, however, a close examination 
of the routine longitudinal surface and of numerous other sections made trans- 
versely (fig. 2) revealed that the necrosis was somewhat patchy in distribution, 
varying in thickness from 3 to 6 mm. 
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Bftwwn the necrotic rone ftiid the pyramid- tliorc %\a< a nonna! hhikiuc 
cortev, ahijtit 3 inin. in nidlh. There were nl-o niaiiy narnAver am! wider 
striation- which nm cfcar tip to the cnrfacc am! apparently fonnm! of wet! 
prC'CTced, altlioiich (juite heniorrhairie, cortical ti— me. Tlic red niottliii" of the 
kidney .surface wn< ]iartly dne to then- area-. Tiio uerro-i- ti-nally rcaclua! t« 
the .-urface. e‘-fy>m!!y wJien it itivolmi a wide ‘•iirfaco area. In otiicr ftlate- 
tliere wa- a wry narrow rim of -oeminely normal, luit -ometime- iicmttrrhamc. 
(“ortical ti-'iie ju-t liencatii tlic cnp-iile. A-' fimire 2 demnn-tratc'. tin- rone 
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rif!, 2 . Tit sx-t Kit‘'i; C’cT-iEtTioN-, or Tiir, Kin-Nins 
Tlie -lichtly patcliy n.atnrc of the cortical necru'i- i- more evident limn on a 
■•iriple cntH’ction. 


i- not pre-ent a- a rcRuiar feature. The medullary Mih-tance wa- Rniyi-h-red 
and ‘•bowed nf> rcmarkahle p.atholopv. The arcuate and interlobar nrferic'- 
did not prc'Cnl occ!u-ion of their Ininina. There were thrombi, however, 
parietal or occludinc, in a few of the arcuate and interlobar vein- and in one 
of the larger renal vein-. 

The riclit kidney -IxAted e--enfiaily the -ame clianye- a- the left but witlenit 
tiefaje-nlatiot!. r^tfim-- were not found in the kifiney pdvi- or ureter-. 

Tim blafldiT conf.ainetl tio tirine and the mneo-a wa- modcnstely iri]ccf»d 
The tnirenal-. pancre.a- .and pa- fro-iiit>‘'tinal tract were };ro--!y riornifd. 
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The uterus was the size of a grapefruit and its entire ca\*ity was covered 
with a yellomsh green coating On section, this was seen to involve only the 
surface, while the veins of the wall were all thrombosed. The right ovarian 
ple.vus and right ovarian vein were greatly distended and filled with thrombi. 
Tlie thrombus of the right ovarian vein almost reached the inferior vena cava. 
The thrombi were softened, graj-ish pink and covered only by a thin shell of 
compact thrombus. 

The parametrium, broad ligament, left ovarian plexus and vein showed no 
pathology. 


FIXDIXGS 

(1) Septic puerperal endometritis, thromboplilebitis of uterine veins, puru- 
lent thrombophlebitis of right ovarian plexus and of right ovarian vein. (2) 
Septicemia, Septic splenitis. (3) Coagulation necrosis of the greater part of 
the cortical substance of bothkidnej's (Sjumnetrical cortical necrosis). (4) Bi- 
lateral serofibrinous pleuritis, serofibrinous peritonitis and fibrinous posterior 
mediastinitis. 


B.\CTERIOLOGIC EXAXnN'.\TIOX 

Direct smear of the exudate of the uterine cavitj* showed Gram-positive 
diplococci, some in short chains, and Gram-positive and negative bacilli. Direct 
smear from right ovarian vein revealed onl}* Gram-positive diplococci. Culture 
of the uterine exaidate showed non hemolytic streptococci and staphjdococcus 
albus. Culture of the thrombus from the right ovarian vein, however, presented 
a pure growth of verj' markedl}' hemoljdic (beta tj^je) streptococci. 

HISTOLOGIC EXVMIN.vnON 

Hearl. IMarked fatty degeneration. Lungs. Moderate edema and passive 
congestion with hj-aline thrombi in a few small vessels just beneath the pleura. 
Posterior mediastinum. Fibrinopurulent inflammatory' reaction. Spleen much 
congested. The sinuses are distended and filled with red cells and in many 
sinuses there are groups of large cells not unlike hemopoetic foci. There are 
numerous leucocy'tes in various parts of the pulp. 

Pancreas, adrenal glands. Moderate passive congestion. Liver: central 
necrobiotic areas with much fatty degeneration and with a moderate accumula- 
tion of leucocytes. Moderate passive congestion. 

Uterus. Inner surface is covered by a thick fibrino-purulent exudate and 
necrotic material, in which masses of bacteria are e\ident. The veins of the 
uterine wall are much dilated throughout and filled with purulent and ordinary 
thrombi, occasionally with signs of organization. Several of the thrombi con- 
tain masses of bacteria. The lymph vessels are empty. The uterine wall is 
edematous and slightly' mfiltrated with leucocytes and lymiphocy'tes. AU veins 
of the ri^it ovarian plexus show' purulent thrombi which contain masses of 
bacteria. Bacterial emboli of capillary' vessels were obseiwed in various organs 



16TVAX A. OASPAK 


2SS 

liver, atlrennl' and "plf^'rA. The kidney': aho ?lui\\ed bnctorial eml'oli, 
hut rinly in the eapillaric-'' nf the non-neerntie area^ and in the medulla, v.ith 
no vvuleiirc of inflammatory reattion. 

Kiihtfi/s. Holli kidney? })re'.ent the ^ame hi'-toiof.de pietum. In the broad 
necrotic zone the kidney tubule? have lo?t their u-ual struetnn^ and their nuclei 
have completely disapjx'arod (fiji?. 3, 7). The lumina are either empty, or 

filled witii variou^ material, such a? preatly swollen and necrotic tiduilar epi- 
thelium, amorphou*- pranular debri': or. towjird the jicripheral part?, with 
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abundant red cell*'. Occa'-ionally n well stained leucocyte 1“- foumi in t he lumen 
The outline of the necrotic ba'-ement mendinmc i? viMblc. 

The interstitial connective ti-siie is also necrotic. Nevertheless, moderate 
number? of leucocytes are fouiul throuphont and s^>nK' areas jire virtually packi'd 
•with leucocytes (tip. .'{). Many of the leuef>ryt(>s are well stanicd, other' are 
app.arcntly disiiiteprafinp. .\t the {x'ntihery f'f the ueerolic zone, flie iciirocytir 
infiltration is a very irrecular feature ami often absent, israttenal hi-inorrh-nce-, 
:it limes e>e.erinp larpe areas, are visible, e'fieci.ally at tbe jv-nphery vlicre they 
s(em to inerpe witli tho'C of the adjaeent norma! eortie.'il sip, sS>H)re, 

'J'he arterial sy.stern of tin* iieerotic /one, namely tlK- plomeruli, islTf rent i.nd 
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interlobular arteries, presents a great dilatation and thrombosis. The glomeruli 
are necrotic, but the outline of Bowmian’s capsule and that of the glomerular 
capillaries is clearly discernible. The capsular space is usually gone and mark- 
edly distended glomerular loops are filled with abundant laked, hemolyzed red 
blood corpuscles, among which more or less well stained normal ones may be 
\'isible (fig. 4). 



Fig. 4. GLOMEnunrs fro.m the Edge of the Xecrotic Zoxe 


Greatly di.stended and engorged glomerular tuft. The engorgement is due 
to red blood corpuscle.s, which are stained very poorly, only their outline being 
%-isible. There are also two hj'alin thrombus masses located probabh’- in the 
afferent and efferent arteries. ^Magnification X 400. 

Leucocjdic infiltration maj" be present in some of the glomeruli. Hyalin 
material, the so called hyalin thrombus, is found in some of the loops in many 
of the glomeruli. Either this hyalin thrombus fills the lumen completely, 
forming a perfect mold of the capillarA-, or the hyalin material is arranged in a 
tubular fashion, thus lea^•ing a small central lumen. 

The afferent arteries can be studied in almost any of the abundant sections 
prepared from various parts of the kidneys. Practically all afferent arteries 
are plugged by .a seemingh*^ compact hyalin thrombus mass (fig. 5), often re- 
tracted from the wall. On cross section, a tubular arrangement of the hyalin 
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mass maj' be obtained. The greatly distended and thrombosed interlobular 
arteries are seen cut either lengtimise or transversely. 

An interlobular artery' cut in its entire length shows in the distal half an 
arrangement of the hyalin mass parallel to the arterial wall, while the central 
lumen is filled with very pale, apparently hemolyzed red blood corpuscles. The 
proximal half shows irregularh* piled up hyalin masses in the crexices of which 
there are well stained and conglutinated red blood corpuscles (fig. 6). In 
transverse sections the tubular character of the hyalin thrombus mass is quite 



Fig, 7. Ixterlobcl-xr Artery and Afferent Arteries Shoxving Tubular 
Arr.\ngexient of the Hyai>in Thrombus ]\Lvss 
GramAVeigert stain. IMaguification X ISO 

obxdous (fig. 7). Tlie proximal end of the thrombus reaches somewhat below 
the necrotic area. In this end part of the thrombus there xvas occasionallj’ 
definite evidence of organization. Below the thrombosed section of the inter- 
lobular arteries there seems to be somewhat of a collapse in much contrast to 
the distention noted above. 

The wall of the afferent and interlobular arteries appears to be necrotic and 
some places of rupture are noticed. The hx'alin mass is usualh' retracted from 
the wall, leaxdng a space which .shows some distorted laked red blood corpuscles. 

The hyalin thrombi of the glomeruli, afferent and interlobular arteries ap- 
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peared as somewhat glassy, bluish purple masses when stained with the routine 
hematox 5 'lin-eosin method. With Gram-Weigert’s stain for bacteria and for 
fibrin a lighter or deeper blue color was obtained. Bacteria could not be found 
in the thrombosed arteries. When the hyalin masses were stained only very 
light blue, it became e^ddent that the 3 ’' were formed of an enormous number of 
hemolj-zed, sliriveled and broken down red blood corpuscles which Avere packed 
almost into a compact mass (figs. S and 9). Some white blood cells and fairly 



Fig. S. Glomerulus Loc.vted ix the Xorm.xl Cortic.al Tissue Just 
Adjacext to the Necrotic P.art 

AH glomerular loops are greatlj' distended bj' red blood corpuscles, a con- 
siderable part of which stains verj' poorh'. Hj^alin thrombus mass in one of 
the capillaries. Magnification X 400. 

nonnal red blood corpuscles were present in the thrombi and the amount of 
fibrin ivas minimal. A few interlobular A'eins shoived parietal thrombosis. 
The structure of this thrombus, hoivever, was cntirelj' different from that found 
in the arteries. 

The verj" thin laj'er of undegenerated cortical tissue just under the capsule 
is formed mainl 3 ' of tubules. On the other hand, the necrosis reaches clear to 
the surface in man 3 ^ areas, leai'ing untouched onl 3 ' a thin sheet of connective 
tissue just beneath the capsule. 
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Tlie cortex belovr the infarcted area shows onl 3 ' one to three levels of glomer- 
uli. The glomeruli immediateU^ joining the necrotic areas usualh' show greath- 
distended glomerular capillaries filled nith laked and well stained red blood 
corpuscles. The poorh* stained or crenated red blood corpuscles become ar- 
ranged clo.se to the wall of the glomerular tufts, almost relining their wall. 
There maj* be hemorrhages into Bowman's capsule. Other glomeruli are some- 
what collapsed, but maj' show red blood corpuscles and even hj'alin thrombi in 



Fig. 9. Ixterlobul.\r Artery Showing 1M.^.sse5 of Simn-ELED, Broken Red 
Blood Corpuscles .\rr.anged at the Periphery 
The tubular shaped hj'alin thrombus mass has disappeared when the Gram- 
Weigert .stain was well differentiated. An afferent arterj' is also seen in the 
picture. [Magnification X 400. 

some of the capillarj" loops. A few of the glomeruli seem to be without remark- 
able change. In manj' of the tubules there are various casts, such as ht'alin, 
granular, cellular, leucoc 3 dic and RBC casts. Other tubules appear to be 
empt3L 

The grossh* non-necrotic .strips of cortical tissue show the glomeruli in a state 
.similar to those found in the cortex just below the necrotic zone. In a few of 
these strips onh* some of the afferent arteries are plugged b 3 ' h 3 'alin thrombus 



294 


ISTVAJ: a. CASPAR 


■n'liile tlie interlobular artery sliows no thrombosis as j’-et (fig. 10). The capil- 
lary vessels are much distended and engorged and there are hemorrhages into 
the tissues. The non-thrombosed arteries contain abundant very pale and 
practically laked red blood corpuscles and among these a moderate number of 
well stained, apparently normal red cells. On the contrar 3 ’-, the capillary vessels 
between the tubules contain mainlj’^ well stained red cells. 



Fig. 10. Afferent Artery rROAi a Non-necrotic Strip of Cortex, Showing 
Obstruction and Distension by Hyalin Thrombus 

The proximal part of the arterj"^ is not thrombosed and the wall shows no 
signs of necrosis. Magnification X ISO. 

The blood vessels of the other organs and the spleen were also examined for 
eiddence of laked red blood corpuscles. Some of the blood vessels of the lung 
contained abundant hemolj'zed red cells, but there were, however, onlj" a few 
of these cells in the spleen and in the capillaries of the liver. 

Discussrox 

The foregoing study of a case of symmetrical cortical necrosis 
of the kidneys seems to fit in well clinically with tho.se so far 
reported in the available literature. The gross pathology and 
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histopathologA’' of the kidneys is also similar to the cases hitherto 
described. Nevertheless,, there are differences in the finer histo- 
pathological changes and, to a certain extent, in their inter- 
pretation. 

All authors agi'ee that the plugging of the arteries is caused by 
thi'ombosis. Only Juhel-Renoy,-^ reporting the first cortical 
necrosis during, the course of scarlet fever, thought of emboli, 
“probablement embolies parasitaires,'' due to which glomerular 
filtration became arrested and the anatomical lesion of infarction 
was produced. 

The structure of the thrombi was always carefullj'^ studied and 
its peculiar hyahn and tubular character reemphasized. It was 
thought that the thrombi were composed of fibrin and blood 
platelets, hence the hyalin, glassj' appearance. Von Zalka^® 
noted, however, that the amount of fibrin was veiy scanty, and 
furthermore that the thrombus masses did not show the structure 
tjTpical of thrombi. Recently De Navasquez-® reported on his 
study of twelve cases of cortical necrosis and on three cases of 
industrial dioxan (diethylene dioxide) poisoning causing cortical 
necrosis of the kidne^^s. He came to the conclusion that the 
intravascular masses are not true thrombi but consisted of 
conglutinated red and white corpuscles which have become 
pressed into a structureless hj’aline mass with little or no fibrin 
formation or platelet deposit. The study of the hyalin thrombi 
of mj" case confirms De Navasquez’s observations. Not onlj’’ 
the hyalin tubular structures of the interlobular arteries, but also 
the hyalin thrombi of the afferent arteries and of the glomerular 
tufts were formed mainly of laked, shriveled, crenated red 
blood corpuscles, packed into an almost compact, dense, hyalin 
mass. The paleness in a majority of the red blood corpuscles, 
which seemed to be formed only of stroma and were practically 
devoid of hemoglobin deserves emphasis. The central parts of 
the thrombi were composed of .similarly pale, although normal 
shaped, red blood corpuscles. Fibrin was absent or present in 
minimal amount. As to the beginning of thrombosis, Herzog,^" 
Schueppel,®® and Ghmn and Briggs*^ are of the opinion that the 
throrabo.sis begins peripherally and extends proximally. In 
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other words, it begins in the glomeruli and afferent arteries. 
Jardine and Kenned3’’’s earlj’- case confirms this view. Here the 
cortical necrosis was slight, and the thrombi were found chiefly 
in the capillaries and smaller arterioles. The histological findings 
in m3'’ case also indicate that the first changes occur in the 
glomeruli. The red blood corpuscles, particularly the laked 
ones, are deposited at first in the glomerular tufts and become 
arranged at the periphery, giving the impression of becoming 
adherent to the wall and practical!}’’ relining it. Onl}’^ a small 
central lumen will remain open. 

It seems possible that such a relining of the glomerular tufts 
by red blood corpuscles ma}’^ greatl}’’ interfere with the glomerular 
filti-ation and can be the earliest step responsible for the anuria. 
Final!}", the lumen of the glomerular tuft may become blocked 
completely by the packing of additional corpuscles; thus, hyalin 
thrombi will arise. This peripheral accumulation mainly of the 
lighter, laked, crenated, hemolyzed red blood corpuscles and the 
formation of hyalin tubular structures in the afferent and inter- 
lobular arteries appears to be the same phenomenon. The 
central part of these thrombi with a different structure indicates 
that the blood stream was probably maintained until the lumen 
of the afferent arteries was completely plugged by densely packed 
red blood corpuscles. The structure of the thrombus in the proxi- 
mal part of the interlobular arteries, presenting irregularly piled 
up hyalin masses, suggests that there was no central stream left 
in this part of the thrombus and only packing of the cells occur- 
red. The crevice-like spaces containing a few red blood cor- 
puscles between the arterial walls and thrombi indicate that there 
was a minimal flow of blood even after the thrombosis was 
completed. 

In the light of the pathological findings observed in the glomer- 
uli one can understand and recognize the possibility of recovery 
from this disease. If the further deposit of damaged red blood 
corpuscles should stop, the function of the glomerulus can return. 
In other words, the glomerular cells, endothelial and epithelial, 
do not seem to be damaged until thrombosis has obstructed the 
afferent arteries. Therefore, I believe that the cases reported by 
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Crook," WMte^"** Scriver,®- Gibberd,^^ and Struinpf®® can be ac- 
cepted as probable recovered cases of sjTnmetrical cortical necrosis. 

The immediate cause of thrombosis is explained in a number of 
different ways. Jardine and Teacher,^® and Cruickshank^ are 
in favor of arterial spasm. Oertel and Ash- are of the opinion 
that vasoparalj^is and stasis are responsible for the thrombosis, 
which, however, is relatively terminal. Glynn and Briggs^® and 
Yon Zalka^® speak of toxic injm-j’’ to the endothelium of the 
kidnej’’, producing thrombosis; Hirst,^® and Carson and Rock- 
wood® are considering an acute toxic glomerular nephritis in 
association with a toxic injury to the vascular endothelium, 
while De Navasquez=® sees the cause in the primar3’’ necrosis of 
the vessel walls. 

There is somewhat more unanimity as to the existing relation- 
ship between the arterial changes or thrombosis and the cortical 
necrosis. The great majorit}'' of authors maintain that the 
necrosis is ischemic and due to the thrombosis. The study of 
the kidnej^s of mj’’ case full}’’ supports the view that the cortical 
necrosis is secondarj' to thrombosis. The hemorrhagic border 
of the necrosis represents exactlj’ the same pathologj’- as the 
necrotic band and appears an earlj^ stage before complete ob- 
struction of the suppljung arteries. I was unable to show a 
primary necrosis of the vessels walls and there was no evidence 
of inflammatory reaction in the arterial wall. In addition, as in 
GeipeFs^^ case, there were signs of organization of the proximal 
ends of a few throml^i. Here the arterial wall was in good condi- 
tion, necrosis of the wall being found onlj’’ within the necrotic part 
of the cortex. The finding of organizing thrombi speaks quite 
decidedly against the \dew that the thrombosis of the arteries is 
onlj’- a terminal phenomenon. 

Although the etiolog}" of renal cortical necrosis is unknown, it 
seems certain that toxic injurj’- plays the most important role. 
In the cases occurring in pregnant women, some form of toxemia 
of pregnancy' was e^ddent. In the cases of children and men, 
well recognized infectious dseases became associated with cortical 
necrosis. This fact suggests the presence of bacterial toxins, at 
least in a number of instances. 
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I believe in my case there is a very important point to be em- 
phasized. This is the presence of uterine infection and the 
finding of very markedly hemojiiic streptococci in the thrombus 
of the right ovarian vein. My interpretation of the role played 
by these organisms is based on the histologic appearance of the 
red blood corpuscles and on the structure of the arterial thrombi. 
The uterine infection, judged from the appearance of organized 
thrombi, was probably present at the time of the spontaneous 
delivery. Through the many opened uterine veins the hemolytic 
toxins were rapidly absorbed into the blood stream and hemolysis 
of the red blood corpuscles occurred. 

The finding of a number of distinct hemopoetic foci in the 
spleen also supports this explanation. The damaged, laked red 
blood corpuscles became adherent to the endothelial cells of 
various blood vessels, especially to those of the glomerular tufts. 
Some thrombi were formed at this time and within a few hours 
anuria developed. The extensive thrombosis probably required 
a somewhat longer time. Further absorption of the toxin likely 
did not occur until late, when the bacterial invasion of theblood 
stream took place. The venous thrombi are also of recent origin, 

hfany of the reported cases presented evidence of infection. 
Such cases were those reported by Juhel-Rdnoy,-^ Grifiith and 
Herringham,^® Rolleston,®* Cruickshank,® Manley and Kliman,^® 
Apert and Bach,* Davidson and Turner,*® Kellar and Arnott,^* 
zu Jeddeloh,^® von Zalka,*® and Evans and Gilbert.** Bac- 
teriologic examination was done, however, only in a few cases. 
For instance, Rolleston obtained pure growth of streptococci from 
a thrombus in an ovarian vein. 

Although there are other hemolytic organisms and certain 
chemicals, such as dioxan (De Navasquez), which possibly may 
be etiologic factors, it seems to me that markedly hemolytic 
streptococci may play a much greater r 61 e than any other or- 
ganisms. 

Some experiments were earned out by a few investigators who 
injected hemolytic staphylococcus ameus toxin intravenously into 
rabbits. Rigdon and his associates found the most conspicuous 
lesions in the tubules. Thrombosis of the arteries, however, was 
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Rot present. Von Glahn and Weld^^ saw fibrinous thrombi in 
some of the arteries of the kidney cortex and produced necrosis 
of the nature of infarcts. 

It, is believed that further experimental investigations are 
indicated and that a careful bacteriological study of all future 
cases of cortical necrosis appears to be imperative. 


REFERENCES 

(1) Apert, M. E. et Bach, E.; InsufSsance rdnale aigue chez un tuberculeux. 

N^crobiose frappant exclusivement toute I’etendue de la substance 
corticale des deux reins. Soc. Med. des Hop. de Paris, 62: 471-476. 
1928. 

(2) Ash, J. E.: Bilateral cortical necrosis of tbe kidneys (angioneurotic 

anuria). Amer. Jour. Med. Sc., 185: 71-86. 1933. 

(3) BAifFORTH, J.: A case of symmetrical cortical necrosis of the kidneys 

occurring in an adult man. Jour. Path, and Bact., 26: 40-45. 1923. 

(4) Bowes, R. K.: Renal cortical necrosis associated with pregnancy. Proc. 

Roy. Soc. Med., 27: Part 2, 1505-1507. 1934. 

(5) Bradford, J. R. axd Laurexce, T. W. P.: Endarteritis of the renal 

arteries, causing necrosis of the entire cortex of both kidneys. 
Jour. Path, and Bact., 6: 195. 1898. 

(6) Carson*, W. J. and Rockwood, R.: Symmetrical cortical necrosis of the 

kidnejE in pregnancy. Arch. Path., 1: 889-893. 1926. 

(7) Crook, A.: Communication on necrosis of the cortex of the kidney after 

labour. Proc. Roj'. Soc. Med., 20: 27-38. 1927. 

(8) CRtnckSBANK, J. N.; A case of suppression of urine with sjunmetrical 

necrosis of the renal cortex in a parturient woman. Jour. Obstet. 
and Gyn. (British), 30: 336-344. 1923. 

(9) Dalrymple, S. C.: Thrombosis of the interlobular arteries of the kidneys 

in pregnancy. New Eng. Jour. Med., 203: 160-162. 1930. 

(10) Davidson', J. and Turner, R. L.: Bilateral cortical necrosis of the kid- 

neys. A clinical and pathological report of four cases. Edinburgh 
Obstetrical Society — Transactions, 89-90: 101-116. 1929-31. 

(11) Evans, N. and Gilbert, E. W.: Symmetrical cortical necrosis of the 

kidneys (Report of a case). Amer. Jour. Path., 12: 553-560. 1936. 

(12) Geipel, P.: Nierenrindennekrose und Fleckmibz bei Eklampsie. Arch. 

fur Gjmak., 124: 231-240. 1925. 

(13) Gibberd, G. F.: Sjunmetrical cortical necrosis of the kidneys.,. Jour, of 

Obstet. and G3*n. (British), 43: 60-73. 1936. 

(14) Giahn, von, W. C. and Weld, J. T,: Effect of staphylococcus aureus 

toxin on the kidneJ^ Jour. Exper. Med., 61: 1-8. 1935. 

(15) Gltn'N,E.E.an'd Briggs, H.: Symmetrical cortical necrosis of the kidney 

in pregnancy. Jour, Path, and Bact., 19: 321. 1915. 



300 


istvIn a. gaspXr 


(16) Griffith, W. S. A. and Herringhaji, W, P.: A case of necrosis of the 

entire renal cortex of both kidne 3 fs, together with thrombosis of all 
tlie cortical arteries occurring in the puerperal state. Jour, of 
Path, and Pact., 11: 237. 1906. 

(17) Herzog, G.: t)ber hj^aline Thrombose der kleinen Nierengefasse und 

einen Fall von Thrombose der Nierenvene. Beitr. z. path. Anat. 
(Ziegler), 66: 175-213. 1913. 

(18) Hirst, J. C.: Suppression of urine in connection with pregnancy, Amer. 

Jour. Obstet. and Gyn., 12: 673-683. 1926. 

(18a) Jardine, E,.: Eclampsia during pregnancy; death from suppression of 
urine; extensive infarction of both kidnej's. Brit, Jour, Obstet. & 
Gynec., 10: 32-37. 1906. 

(19) Jardine, R. and Te.a.cher, J. H.: Two cases of symmetrical necrosis of 

the cortex of the kidneys associated with puerperal eclampsia and 
suppression of urine. Jour. Path, and Bact., 16: 137, 1911. 

(20) Jardine, R. and Kennedt, A. M.: Three cases of symmetrical necrosis 

of the cortex of the kidneys associated with puerperal eclampsia and 
suppression of urine. Lancet, 1: 1291-1295. 1913, 

(21) Jardine, R. .and Kennedt, A, M.: Suppression of urine in pregnancy 

and the puerperium. Lancet, II; 116. 1920, 

(22) Jeddeloh, B. ztr; Eine seltene Form akuter todlicher Nierenerkrankung 

nach Fehlgeburt. Virchow’s Arch, fur path. Anat., 286: 389. 1932. 

(23) JuHEL-RfiNOT, E.: De I'anurie pr^coce scarlatineuse. Arch. G^n. de 

M(;d,, 17: 385-410. 1886. 

(24) Kellar, R. j. and Abnott, TV. M.: Bilateral cortical necrosis of kidneys; 

tlmee cases occurring during pregnancy. Trans. Edinburgh Obstet. 
Soc., 92; 101-124. 1932-1933. 

(25) Klotz, 0.: Infarction of renal cortex in pregnancy. Amer. Jour. Obstet., 

68:619. 1908. 

(26) Llotd, C.: Necrosis of the entire renal cortex of both kidneys. Lancet, 

I: 156. 1906. 

(27) Manlet, j. R. and Kliman, F. E.: Cortical necrosis of the kidnej'S in 

pregnancy. Amer. Jour, Obstet. and Gjm., 14: 802-806. 1927. 

(28) De Natasquez, S.; The histology and pathogenesis of bilateral cortical 

necrosis of the kidnej’’ in pregnancy. Jour. Path, and Bact., 41; 
385-396. 1935. 

(29) Rigdon, R. H., Jotner, A. L. .and Ricketts, E. T.: A study of the action 

of a filtrable staphjdococcal toxin on the kidneys of normal rabbits. 
Amer. Jour. Path,, 10: 425-433. 1934. 

(30) Rigdon, R. H.; Early lesions following intravenous administration of a 

filterable staphjdococcus toxin. A study on the dog and rabbit. 
Arch. Path., 20; 201-208. 1935. 

(31) RoiiEESTON, H. D.: Symmetrical necrosis of the cortex of the kidneji;. 

Lancet, II: 1173-1175. 1913. 



301 


CORTICAL NECROSIS OF KIDNEY 

(32) ScEivEE, W. DE M. AND Oektel, H.: Necrotic sequestration of the kid- 

neys in pregnancy (sjrmmetTical cortical necrosis). Jour, Path, and 
Pact., 33: 107-1094. 1930. 

(33) ScHUPPEL, A.: Ein Fall von doppelseitiger, totaler Nierenrindennekrose 

bei Eklampsie, nebst. kiurzem Abriss uber den derzeitigen Stand der 
Eklampsiefrage. Arch, fur Gjti., 103: 243-271. 1914. 

(34) Stoeckexius, W.: Uber fast voUstandige doppelseitige Nierenrindennek- 

rose bei Diphtherie, Beitr. zur path. Anat., 69: 373. 1921. 

(35) SxBxiiiPF, I. J.: Acute renal failure complicating pregnancy (Symmetrical 

necrosis of the renal cortex). Amer. Jour. Obstet. and Gyn., 27: 
603-606. 1934. 

(36) Tobeexs, J. A.: hlassive infarction of the renal cortex. Lancet, I: 

99-100. 1911. 

(37) Warxee, C. G. .ANT) EbBBiTTS, J. T.: Symmetrical cortical necrosis of 

the kidnej's in pregnancy. Amer. Jour. Obstet. and Gyn., 23: 875- 
881. 1932. 

(37a) White, C.: Tvro cases of puerperal anmia in which the renal capsule 
was incised and portions of the kidney substance removed for 
examination. Proc. PlOJ'. Soc. Med., 12: 27-31. 1918-19. 

(38) Zalk-AjE.von: Uebers3TnmetrischeRindeimekrose derNiere. Virchow^s 

-Archiv., 290: 53-70. 1933. 



GLOMERULOMA OF THE SIDNEY* 

With Report of a Case and Review of the Literature 

CLARENCE I. OWEN 

From the Deparlment of Pathology of the Grace Hospital, Detroit, Michigan, and 
the Deparlment of Pathology of the College of Medicine of Wayne 
University, Detroit, Michigan 

From the standpoint of neoplasia the renal glomerulus has 
received scant attention in medical literature. Albarran and 
Imbert/ Judd and Donald, “ Livermore, Hyman,®- Crawford^ 
and Cabot® make no mention of the glomerulus of the kidney as a 
source of tumor formation. Lubarsch'^ says very little on the 
subject, the only statement being that Wengraf®® described 
glomerular-lilce structures in an embryonal adenosarcoma. 
Ewing® states that in Wilm’s embryonal tumors there may be 
abortive glomerular structures formed by projection of tufts of 
spindle cells into invaginated tubules. 

Weigert®® found multiple small tumors in the kidneys of a 
stillborn male infant who had harelip, cleft palate and un- 
descended testes. Both kidneys were slightly enlarged and 
contained multiple small tumors which were reproducing con- 
voluted tubular structures, glomerular structures and solid 
masses of cells. His diagnosis was “Adenocarcinoma Renum 
Congenitum.” 

SharkeyJ® reported multiple renal tumors, found in a female 28 
years of age, which he considered to have arisen from the parietal 
layer of cells of Bowman’s capsule. Her illness began with sharp 
epigastric pains and pain in the right iliac regions followed by 
malaise and then by cough. Two months later there were 
swelling in the hypogastrium, frequency of urination, continuous 
abdominal pain, emaciation and extreme weakness, enlargement 

* Received for publication Julj' 26th, 1937. 
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of tHe liver and a tumor mass the size of a cocoanut appeared just 
above the symphysis pubes. Death occurred one month later, 
or three months after the onset of s3Tnptoms. At the post- 
mortem examination a generalized carcinomatosis was found 
involving the lungs, hver, lesser omentum and right ovary. The 
lower abdominal tumor proved to be an ovarian cyst on the right 
side which contained no tumor tissue. The ovarian tissue was 
distributed oh the lower and right sides of the cyst and was found 
to contain tumor tissue. The author, in his description, was 
uncertain concerning the origin of the tnmor but thought that it 
was from the ovary. On gross examination the kidneys were 
•found to be normal. Microscopically, both exhibited widespread 
proliferation of the parietal cells of Bowman’s capsule and in 
some areas a proliferation of the lining cells of adjacent con- 
voluted tubules. The lining of these structures, in place of the 
usual cuboid epithelium, consisted of stratified cuboid and col- 
umnar cells exhibiting some variation in size and shape. In 
some places the groups of cells were quite large. The malpighian 
tufts were normal throughout. The author’s diagnosis of the 
renal pathology was '‘carcinoma of the malpighian bodies and 
tubules of the kidneys.” 

Hildebrand" reported the only case I was able to find that 
histologically resembled the tumor reported in this paper. His 
case was a five year old girl operated upon for swelling of the 
right side of the abdomen. At operation a tumor was found 
arising from the upper pole of the right side of a horseshoe kidney 
which was attached caudally. The tumor was encapsulated and 
the size of a child’s head. Several other smaller similar tumors 
were found near by. The tumor tissue was firm in consistency 
and was grey, yellow and red in color. Microscopically, it was 
composed of solid masses of cells with connective tissue trabeculae 
and areas which the author termed "pseudoglomeruli.” These 
areas were quite variable in size but all of them had fibrous tissue 
limiting membranes which were lined by a single definite layer of 
cells. Within these areas there were central groups of cells 
attached to the lining cells on one side. Hildebrand called the 
masses "pseudoglomeruli” because there were no capillary tufts 
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within them. He felt certain that the tumor was the result of an 
embryonic rest, citing the presence of the horseshoe kidney as 
evidence of defective development. 

Abrams^ reported a case of a boy 16 years of age who had 
multiple tumors of the kidneys which he believed to have arisen 
from the lining parietal cells of Bowman’s capsule. The clinical 
onset consisted of pain in the back followed by emaciation, en- 
largement of the lymph nodes of the inguinal region, axilla and 
neck, tumor masses on the surface of the sternum, an enlarged 
liver, paralysis of the lower extremities, incontinence of the urine 
and feces and hemoptysis. The postmortem examination re- 
vealed a generalized carcinomatosis involving the ribs, sternum, 
spinal dura, pleura, liver and kidneys. The kidneys were en- 
larged and contained numerous tumor nodules white in color and 
firm in consistency. The tumors were formed by a proliferation 
of the lining cells of Bowman’s capsule. The majority of the 
glomeruli had normal vascular tufts, although in a few instances 
the proliferation of the parietal cells filled the entire capsule. In 
some areas the proliferation destroyed and penetrated the base- 
ment membrane of the capsule and infiltrated the surrounding 
tissue. Most of the tubules were normal, although some of them 
were invaded and replaced by tumor tissue. The cells of the 
tumor tissue closely resembled the normal lining epithelimn of 
the capsule. Elsewhere in the bodj’' the tumor tissue was com- 
posed of cells which were slender and packed in irregular alveoli, 
the centers of which exhibited considerable necrosis. He cited 
the case of Sharkey^® and felt that the renal tumors in his case 
were identical with those in Sharkey’s case. He did not state 
whether he thought the renal tumors w^ere related to the gen- 
eralized carcinomatosis, or whether he thought that they were 
incidental. 

Weber*®'^® reported two cases in both of which he described 
structures which he termed “a giant neoplastic imitation of the 
malpighian tuft.” In his second report*® he used the term 
“Glomerular nephroma.” His first ease was that of a male aged 
66 years who died as a result of an injury. Both kidneys were 
granular to a slight extent. The right kidney contained a par- 
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tialty necrosed Grawntz tumor ; the left contained many minute 
white nodules in the cortex which were just beneath the capsule 
and which looked like tubercles. Microscopicallj^ he found them 
to be neoplastic and from their morphology termed them “giant 
neoplastic imitations of malpighian tufts.” His other case was 
that of a 63 year old male who died as a result of heart disease. 
His kidneys were large and granular, and contained multiple 
nodules which varied in size up to the size of a pea. Some of 
them were white in color and some were brown. One of the 
nodules proved to be a Ieiom 3 'olipoma and some were papillary' 
adenomata which were intracj'stic and represented attempts to 
form malpighian tufts in a “rude neoplastic giant sort of wa 3 ^'' 
Weber stated that similar stmctures were found bj' Keljmack^- 
but after re\dewing Kehmack’s report I am unable to agree vdth 
Weber and do not believe that the structures described bj^ 
Weber and Kehmack are similar. Weber pointed out that 
Sabourin'5 had previously' called attention to the connection 
between papUlary^ adenomata and chronic renal fibrosis and felt 
that there must be some relationship between senile changes and 
chronic irritation or infection on the development of tumors. He 
cited cirrhosa adenomatosa of the liver as an example of chronic 
fibrosis exciting new growth formation. 

Turley and Steeh' observed, in an adult 43 y^ears of age, 
multiple small miliary^ adenomata of the kidney w'hich they’’ 
believed to have arisen from, and to be reproducing, glomerular 
neoplastic structures. In their case the renal pathology’’ was in- 
cidental to and not related to the cause of death, although the 
cause of death was not stated. Both kidney’’s were small and 
contained multiple small cortical tumors varydng in size from that 
of a pin head to that of a pea. The tumors were composed of 
branching and anastomosing capillaries covered by epithelial 
cells which •were cuboidal and cylindrical in shape and arranged 
in single and double layers along the capillaries. A few of the 
cells contained mitotic figures. 

Dschu-Yu-Br reported a case in -which there -R^ere multiple 
unilateral renal tumors, some of which were glomerular in struc- 
ture. The specimen which he described was removed surgically^ 
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from a male age 37 years because of pain in the lumbar region and 
hematuria. The kidney was enlarged, measured 18 x 18 x 7 
cm. in size, and contained multiple tumors of various sizes and 
types. Some of them were adenomata with Upoid containing 
cells; others were what he termed "intracj’^stic papillomata” 
which were glomerular in architecture; still others were adenomata 
which resembled convoluted tubules. In those which resembled 
glomeruli there were no capillary tufts. 

Thus in my search of the literature (see table of cases) I have 
been able to find eight previouslj’^ reported cases which can be 
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classified as glomeruloma of the kidnejL Two of the casc.s, 
(Sharkey and Abrams), consisted of neoplastic proliferation of 
the lining cells of Bowman’s capsule without reproduction of and 
with little involvement of the malpighian tufts. Seven of the 
cases were multiple small tumors. Onl}’' one (Hildebrand’s case) 
was a large solitary tumor and it contained a number of smaller 
tumors. Six of the eight tumors were considered as malignant, 
including the large solitary tumor of Hildebrand. Six of the 
cases were discovered at postmortem examination, two of them 
at operation. Of the two cases discovered at operation, no 
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follow-up is available, although in each instance the kidney was 
removed and the patient recovered from the operation. 

REPORT OF CASE 

2VIrs. J. J., 52 years of age, was admitted to the Grace Hospital, Detroit, in 
October 1931, complaining of pain in the right lumbar region and frequency 
of urination. 

She had two children, aged 31 and 27 j’cars, living and well. Her husband 
was Ii\nng and well. One of her grandfathers had a carcinoma of the lip. 
Her mother died at 73 vdth uremia. Her father died at 6S following an opera- 
tion for hernia. 

Twenty-seven years previously, following the birth of her youngest child, 
she was in bed for four weeks vdth a puerperal infection following which she 
made a complete recovery. In April 1921 she had a radical removal of the 
right breast for scirrhous carcinoma. "Wliile convalescing from this operation 
she had an attack of right-sided pyelitis from which she made a prompt re- 
covery. Following the mastectomj- a sinus persisted in the axilla. In October 
1921 she was studied thoroughly and no metastases were found in the right 
shoulder region by roentgenological examination or ain-where else in the body 
by physical examination. Urine and blood studies were nonnal and a Wasser- 
niann test was negative. Radiimi was then applied over the sinus but it 
failed to heal. In January 1922 the tissues about the sinus were resected and 
postoperative radiation was applied. Healing was prompt and no further 
recurrence took place. Scirrhous carcinoma was found in the resected tissues. 
From that time on she was subject to periodic attacks of pain in the lumbar 
region and frequency of urination, the attacks coming on at irregular intervals. 

In 1928 she had an unusualb' severe attack of pain in the right lumbar region 
accompanied Iw frequenc.v of urination. At this time she was thoroughly 
examined for eridences of metastases from the breast cancer of seven j’ears 
prerious to that time but none could be found bj' physical or roentgenological 
means. Blood chemistry' studies jdelded normal results. The urine from each 
kidney obtained by ureteral catheterization was chemically and microscopically 
normal. Pyelograms of each kidnej* were normal. Septic tonsils were found 
and were removed, without beneficial results, however, as far as the pain in 
her right lumbar region was concerned. 

Following the 1928 episode the pain in the lumbar region was more or less 
constant and described by the patient as dull and aching. It did not radiate 
at anj' time. The frequency of urination continued but the relationship to 
the pain in the lumbar region became less evident. 

The phj-sical examination in October 1931 was entireh' negative, except for 
the mastectomj' scar and a moderate amount of tenderne.ss which could be 
elicited on bimanual palpation of the right kidney area, the kidnej' itself not 
being palpable. 
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On cystoscopic examination the urethra and bladder were found to be 
normal. Catheters passed easily into both ureters and no obstructions were 
met. Phenolsulphonephthalcin injected intravenously made a nomial appear- 
ance time and was excreted normalljx Under fluoroscopic observ^ation sodium 
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Fig. 1. Unretouched photomicrograph. Magnification 110 diameters. The 
upper border is the margin of the central area of necrosis. Three cholesterin 
clefts are to be seen. Between the zone of necrosis and the tumor tissue there 
is a layer of dense fibrous tissue. The lower one-half is tumor tissue which 
has a slight trabecular connective tissue framework. 


iodide was injected into the pehn’s of each kidnej'. The left side was found to 
be normal. The right pelvis was slightly dilated and appeared le'^s mobile 
than usual. On close observance dribbles of fluid could be seen going down the 
right ureter with no relation to pehde contractions and with no particular 
rhythm. The right kidney appeared to be fixed at the lower pole and on 
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inspiration descended and rotated in an arc with the pivot at the lower medial 
aspect. When the ureter filled with the iodide no obstructions or kinks were 
observed. Urine samples obtained by catheterizing the bladder and ureters 
separateh' were found to be normal by chemical and microscopic examination 
and xdelded no organisms by smear or culture. 



Fig. 2. Unretouched photomicrograph. Magnification 110 diameters. A 
normal renal glomerulus surrounded by normal tubules is at the lower edge. 
Obseri^e the glomerular masses of tumor tissue surrounded bj’ a single layer of 
cuboid cells. The stroma in this picture exhibits some Ijmiphocjdic infil- 
tration. 


She was operated upon November 12, 1931. Under general anesthesia the 
right kidney was removed through the usual Mayo incision. During the 
removal it was found to be densely adherent at the medial aspect of the lower 
pole, which area corresponded to the area of fixation seen b}’^ fluoroscopic 
examination while the pj’elogram was being done. Recoverj’ from operation 
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was uneventful. There was no postoperative radium or roentgen therapy. 
At the present vTiting (May, 1937) the patient is well and has no sjnnptoms 
referable to the renal lesion. 

On gross examination the kidney was not enlarged. It contained a solitary 
tumor in the lower pole at the medial aspect. The tumor was spherical in 
shape, two and one-half centimeters in size and jjresented at the surface. 



Fig. 3. Unretouched photomicrograph. Magnification 110 diameters. A 
few normal tubules are present at the upper right border. There are a large 
number of IjTnphocj’tes at the periphery of the tumor tissue. Observe the 
glomerular architecture and the capsule which surrounds the cell masses. 


When incised it was found to be quite hard in consistencj'^ except in the center, 
where there was a small amount of white pultaceous material. It was white 
in color with some yellow mottling. Except for the tumor the kidney was 
grossly normal. 

On microscopic examination the kidney tissue proper is found to be normal 
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except for a few scarred glomeruli and a few tubules containing hyalin casts. 
These changes are found onh" in the areas adjacent to the tumor. 

The stroma of the tiunor is quite variable. In the center about the pulta- 
ceous material it is quite dense and abundant. 

It is likewise quite dense about the periphery, especially at the surface but 
adjacent to the renal tissue in some places. In other areas adjacent to the 



Fig. 4. Unretouched photomicrograph. jMagnification 565 diameters. This 
is a picture of one of the glomerular masses. Observe the tuft of cells attached 
to one side and the peripheral layer of lining cells which are surrounded by 
connective tissue. 

renal tissue it is entirely absent, thus failing to form a capsule. Elsewhere 
throughout the tumor it is composed of narrow connective tissue trabeculae 
which .separate the growth into lobular ma.s5e5. In some places, and especiall}' 
about the periphery', there is a rather pronounced hTnphoc 3 dic infiltration. 
The central area of pultaceous material is surrounded bj" a zone of semi-necrosis 
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wliicli contains a small amount of deep yellow crj'stals, a few phagoGj-tic mono- 
nuclear cells and a few cliolesterin clefts (fig. 1). The parenclijana of the 
tumor consists, at the jjeripher}’-, of well demarcated glomerular structures 
without any vascular tufts (figs. 2 and 3). ]\Iost of them are well separated 
from the adjacent tissue by fine fibrous tissue trabeculae. The glomerular 
structures liave a peripheral limiting membrane which is lined by a single 
layer of cuboid cells which exhibit some piling up and some anaplasia. The 
glomerular structures consist of masses of cells similar to the lining of the 
peripheral membrane and are attached to the peripheral cells at one or more 
points. These masses of cells (fig. 4) are somewhat anaplastic varying some 
in size, shape and staining qualities. The cj^toplasm is non-granular and has 
indistinct borders; the nuclei are round, some of them are hyperchromatic and 
an occasional mitotic figure is present. The glomerular units are ciuite variahle 
in size and shape but most of them are round and larger than normal glomeruli: 
a few are smaller and a few are about the same size as normal glomeruli. The 
smaller ones are seen at the perijfiierjq whereas in the center they arc much 
larger and lose somewhat their glomerular architecture, always retaining, how- 
ever, their separation by fine connective tissue trabeculae. All of the trabec- 
ulae are continuous and many of them, regardless of the size of the encircled 
mass, continue to have a lining of a single layer of cells to separate them from 
the masses of enclosed cells. None of the glomerular ma.sses contain capillary 
tufts or blood vessels. 

DISCUSSION 

Since a malignant tumor of the breast had been removed ten 
years previously, the question naturally arises whether there is 
any relationship between the two tumors. As there were no 
avabilable sections of the original mastectom}’’ comparison could 
not be made. However, through the courtesy of Dr. Curtis 
Burnam of the Howard A. Kelly hospital, sections were available 
from the recurrence which was removed from the axilla about the 
sinus which remained following the original operation and no 
similarity could be made out between the Iddney tumor and the 
recurrent carcinoma. 

From an embryological standpoint the origin and histogen- 
esis of this tumor can be readily explained. During the differ- 
entiation of the permanent Iddney from the nephrogenic ti.ssue, 
metanephric spheres are formed first, these in turn being con- 
verted into vesicles wliich have eccentrically placed lumina. 
These vesicles, after a sequence of proliferation and an ingi’owth 
of the capillary tufts, are converted into the nephrons or secreting 
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units of the kidney which comprise the malpighian body, the 
proximal and distal convoluted tubules and the loop of Henle. 
This tumor, then, arises from the metanephric vesicle before it 
differentiates into its ultimate components and before the glomer- 
ular portion is penetrated bj" a capillaiy tuft. It could be 
termed a “metanephi-oma” .since onl}’- metanephric tissue par- 
ticipates in its formation. The term “glomeruloma” is preferred, 
however, because of its architecture. Its presence in a woman 52 
3’’ears of age can most easily be explained on the basis of an 
embryonic rest which has either been growing slowly for man}'' 
years, or which has been quiescent for many years and recently 
become activated. ^Microscopically, it is a mahgnant tumor 
because of its invasive properties and because of the anaplasia 
of the cells. Clinically, however, it has behaved as a benign 
tumor since it has not recurred after an interval of five and one- 
half 3Tars following removal. 

There are several points of intere.st in this case stud}'. The 
patient is now cured for 16 j’-ears of a carcinoma of the breast 
which recurred after removal. She is cured for five and one-half 
3’ears of a glomeruloma of the kidnej^ The initial S3Tnptom 
which ma}^ have been caused b}”" the glomeruloma of the kidne}^ 
occurred, possibl}^ more than ten 3’-ears before its removal. The 
renal tumor was not diagnosed preoperativel}", but, by means of 
the fiuoroscope and a p3’'elogram a perh’enal adhesion was diag- 
nosed, thus leading to the operation upon the kidne3^ 

CONCLUSION 

re\new of the medical literature, by a consideration of the 
embiAmlog}' concerned and by the report of a case, the entit}’’ of 
‘‘Glomeruloma” of the kidney is proposed. 

The author wishes to express his appreciation to Dr. H. W. Plaggem 3 ’^er, 
Urologist-in-chief of the Grace Hospital, and to Dr. Carl Weltman for suppl- 
ing the clinical records in this case and for permission to use the case herein, 
reported. 
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ENDOI^IETRIAL HISTOLOGY IK RELATION TO 
OVARIAN FUNCTION* 

WALLACE E. HERRELL 

Division of Medicine, The Mayo Clinic, Rochester, Mimiesota 

The ovary, unlike most endocrine glands, has a mirror in which 
it reflects its activity. This mirror of o^'arian actmty is the 
endometrium. In man\' respects stud}’’ of this functional re- 
flector of the ovaiy has been extremely valuable to those in- 
terested in the chnical phenomena associated with normal as well 
as well as vdth abnormal ovarian function. On the other hand, 
this same tissue has been the source of much confusion in the 
literature and of manj^ questionable conjectures regarding the 
interpretation of ovarian function as manifested b}^ the histo- 
logic changes observed in the endometrium. 

Following study of several hundred specimens of endometrium 
removed from the uterus at dilatation and curettage or for biopsy 
or after hysterectomy, I pre\dously proposed a newer classi- 
fication of endometrial changes, ba.sed on descriptive histologic 
terms which denote at the same time the functional activity of 
the ovarian hormones controlling these changes. This classi- 
fication of the normal c3^cle is briefly restated here and wiU serve 
as the nucleus around which discussion of abnormal ovarian 
function vdll center. 

CLASSIFIC-4.TIOX OF NORMAL CYCLE 

Menstruating phase. Several specimens were obtained during the phase of 
•'tissue loss” and, according to the observations made, there can be no doubt 
that loss of tissue is complete in the first twenty-four hours of menstruation 
and that the remainder of the period is one of hemorrhage and secretion. This 


* Paper presented ly inwtation before the American Society of Clinical 
Pathologj', Philadelphia, Penns^dvania, June 5, 1937. Received for publi- 
cation, August 30th, 1937. 
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observ'ation is in accord wdtii observations made by Novak and others. Some 
observers, iiovcver, do not concur in this ^dew. Figure 1 illustrates this tis.sue 
loss. Tlie specimen was obtained twenty-four hours after onset of the men- 
strual period of a patient wliose C 3 ’’c!e maj' be considered normal. At this time 
tissue loss amounts to approximateh^ three-fourths of the endometrium; there 
remains onl.v the basal laj'er of endometrium, which measures approximately 
0.5 mm.; this picture might well be confused with that of freshly curetted uterus. 
The glands in the basal la 5 'er remain essentially the same throughout the cycle; 
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Fig. 1. AIbnstruating Pii.\se (“Tissue Loss”) 

Specimen obtained 24 hours after onset of menses in a normal cycle. Sub- 
basal glands and loss of outer two layers of endometrium. Hematoxylin and 
eosin, X50. (From Herrell and J3roders: Surg., Gjmec. and Obst.) 


hence, verj' little can be learned concerning the phase from such sjiecimcns, 
when obtained either Iw dilatation and curettage or from the whole uterus. 
The surface and outer lajmr of endometrium, however, afford means of deter- 
mining accurateh' the phase of the cj'-cle, although this is as eas 3 ' to determine 
from specimens removed at dilatation and curettage as in a block from the 
whole uterus, assuming the sections are prepared properl 3 '. The small glands 
wliich will bo seen below the basal la 3 ’'er of endometrium, should be noted. 
Of particular significance also is the height of the epithelium and the general 
configuration of these glands. The term “sub-basal” has been proposed for 
these glands and reference to them will be made in a later paper. 


I 
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Early repair phase of cellular migration and rearrangement. In the next 
twenty-four hours appears the phase of reorganization, rearrangement, and 
migration of cells. From microscopic study it is possible to learn that the cells 
lining the remaining glands uill take part in resurfacing of the endometrium. 

Early proliferative phase (first to seventh day). This phase corresponds 
roughl 3 ' to that which previoush', and I believe incorrecth”, has been called 
the “post-menstrual phase.” It is characterized bj* active cellular dixusion, 
re-surfacing of the endometrium and formation of new, straight tubular glands 



Fig. 2. E.a.rly Pnor.iFER.^Tn'E Phase (Cross Sectiox) 


Specimen obtained on fifth daj' of cj'cle, illustrating earh* proliferative 
phase when glands are seen on cross section onh'. Other features similar to 
earh' phase. Hematoxj'lin and eosin, XoO. (From Herrell and Broders: 
Surg., G\'nec. and Obst.) 

from the surface epithelium. iMitosis is active and cellular proliferation occurs 
also in the loose embrj'onal tj'pe of stroma. Bj' the end of the first week in 
this phase the endometrium presents a fairly tj'pical picture. The average 
number of glands per low power field is three to four and the.se glands are nearlj' 
straight tubules, the epithelium of which is moderateh' low columnar in tj'pe, 
with nuclei situated near the centers of the cells. The endometrium grosslj' 
is from 1 to 1 -r mm. thick. Therefore, it is possible at once to state the time 
of the last period and hence the phase of the new cycle. These glands alwaj'S 
should be studied, if possible, in the longitudinal ^iew: if thej" are seen on cross 
.section, however, the phase is discernible bj' the characteristics just outlined. 
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The tubular glands mil appear, in. cross section merely as small circles with 
other features of the earlj' proliferative phase (fig. 2). 

Laic proliferalivc phase {eighth to fourteenth day). This phase (fig. 3) corre- 
sponds roughl}' to what preA’iouslj’- has been called “interval” or “resting 
endometrium” and it is with this phase that I especially wish to deal. The 
regenerative process here is not that of a resting endometrium nor is there a 
resting period. The very nature of the process of cj'clic regeneration prevents 
such an occurrence. During this late proliferative phase, proliferation con- 





Fig. 3. Late Proeiferative Phase 

Specimen obtained from a patient with a normal C3’^cle, on the ninth day. 
Straight tubular glands somewhat dilated as compared with earlj"^ phase. They 
average 6 per low power field. Gross thickness of endometrium, 2 rani. 
Hematoxylin and eosin, X50. 

tinues rajiidly'; new' glands form from the surface epithelium and the stromal 
cells in a gii'en field nearh' double in number. Bj' the end of the second week 
of this phase, the average number of glands per low power field is si.v to .‘■•even; 
these glands are somewhat dilated but the.y remain of the straight, tubular 
type and show little, if any', evidence of a dilTerentiative change. The endomet- 
rium grossly is from 2 to 2.5 mm. thick. It is worthy' of note that this phase 
corresponds roughly' to the life of the follicle and therefore it would .«eem that 
the follicle has to do with the proliferative phase of this jirocess of regeneration. 
At the end of this phase, iirolifcration is on the decline: how'ever, evidence of 
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slight proliferation is seen in the next phase, another striking correspondence 
with the failing follicular acti\’it.y. 

Early differentialive phase (fifteenth to twenty-first day). This also has been 
called the “inter\"al phase*' by Xovak; b}* others it has been called the ''phase 
of premenstrual endometrium.'' I would again propose descriptive terms 
which would at once indicate the histologic as well as the physiologic state of 
the endometrium. One of the earliest indications of differentiation is the 
beginning convolution of the longitudinal glands. The epithelium, which up 



Fig. 4. Early Differentiative Phase 


Specimen obtained for biops}* from patient with normal cycle, on the fifteenth 
day. Beginning convolution of longitudinal glands. Six to seven glands per 
low power field., - Gross thickne-ss of endometrium 2.5 cm. Hematoxjdin and 
eosin, X50. (From Herrell and Broders: Surg., Gjmec. and Obst.) 

to this time has been of the proliferative tj^ie, that is, low columnar epithelium, 
changes to the columnar t}*pe and the nuclei approach the bases of the cells. 
There is some e^^dence of proliferation, namely, an increase of cells in the 
stroma. By the end of the third week of this earh- differentiatii'e phase the 
endometrium grossh' is about 3 to 3.5 mm. thick: the number of glands, how- 
ever, is not increased as compared with the proliferative phase, the average 
number remaining six to seven per low power field (fig. 4). These glands 
are dilated and there is onl 3 ' an apparent increase in the stromal cells, which 
has been called b}’ most workers “continued proliferation.” It is of note that 
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this phase is identical ■with that of early activity of the corpus luteuin and 
failing follicle, Avhich histologically is expressed here as decreasing evidence of 
proliferation and a rather sudden onset of all of the histologic e^•idenco of 
differentiation. It is with the early part of tliis phase that one may have 
difficulty in classihung endometrium, especially in fresh section. The fixed 
preparation, however, using the criteria outlined, u'ill supiilj' the necessary 
information. 



Fig. 5. L.\te Differexti.^tive Pii.vse 


Specimen obtained for biopsy on twcntj’--fifth day from a patient whose 
cycle was entirely normal. Typical late differentiative phase, that is, six to 
seven glands per low power field, glands twisted on longitudinal axes, and tall 
columnar epithelium. Gross thickness of endometrium, 4 mm. Hematoxylin 
and eosin, X50. (From Randall and Herrell: Surg., Gynec. and Obst.) 

Late differentiative phase (twenty-second to twenty-eighth day). This may he 
termed the “premenstrual phase,” although such a term does not describe the 
true state of endometrium. In this pha.se differentiation is at its height and is 
characterized bj' certain changes. The glands which in the early differentiative 
phase disclosed beginning convolution, are now twisted on their longitudinal 
axes, producing the typical corkscrew glands or, to use Schroder’s tenn, “sage- 
formigedriisen.’’ When these glands are viewed in longitudinal section they 
look like a sectioned seashell with the tj'pical .saw-tooth appearance of the 
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epithelium. This twisting, I beheve, is a characteristic of differentiation 
wherebj' the surface area is increased. The epithelium is distinctly columnar 
and the functional actiAdty is marked. There is a definite endoplasmic increase, 
%rith a decreased nucleocytoplasmic ratio, a distinct differentiative phe- 
nomenon. Glycogen material is increased in these tall cells and the nuclei 
are displaced nearly to the basement membrane. The lumens of the glands 
at tills phase are increased in size, and hence the stroma, b}' mere mechanical 
pressure, apparently is increased. By the end of this phase the endometrium 
grossly is approximately 4 mm. tliick, j’-et the average number of glands per 
low power field remains the same as at the end of the proliferative phase (fig. 5). 

Just prior to menses there is premenstrual engorgement of the stroma and 
infiltration with wandering cells, together with some edema near the surface. 
Tills engorgement is a generalized vascular reaction in the arterioles, in definite 
contradistinction to the focal hemorrhagic areas seen in specimens obtained at 
dilatation and curettage. 

CLASSIFICATION OF OVARIAN DYSFUNCTION 

We have adopted, at The Mayo Clinic, a fairly .simple clinical 
classification of the various types of ovarian d3^sfunction. In 
general, thej^ are ditdded into two large groups: the “primary 
ovarian dj-sfunctions’' and the “secondar}’- ovarian dj^sfunctions.’’ 
In the former group failure is primary in the ovaiy itself. In this 
group, one is confronted not only with the problem of menstrual 
irregularity, and often sterility, but also vith a train of sjmp- 
tonrs associated with true ovarian failure. There is no eAudence 
in this group of pituitarj’’ disturbance such as abnormal fat 
metabolism, abnormal water metaboli.sm or lowered basal me- 
tabohe rate. 

The second large group includes the primaiy pituitaiy and 
thjToid failures in which ovarian failure is, of coiu-se, a secondary 
phenomenon. In this gi'oup evidence of disturbances of fat 
metabolism as well as of water metabohsm and lowered basal 
metabolic rate often are found. This, roughly of com-se, con- 
stitutes the clinical classification. 

From the histologic standpoint the evidence of ovarian dj^s- 
function, however, is the same in both groups since the endo- 
metrial pattern changes with ovarian function regardless of 
whether the cause of its abnormal function comes from vfithin or 
from -without the ovarjL It becomes apparent, therefore, that 
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one cannot classifj" these d3’sfiinctions on the basis of the his- 
tolog}" of the endometrium onlj"-, but histologic examination does 
form a part of the armamentarium in arriving at a rational diag- 
nosis. Biopsj" of the endometrium, ^wth stiKh’- of its histologic 
characteristics, is of greatest value in recognizing a subdivision 
of these ovarian dysfunctions into the groups of partial or com- 
plete ovarian failure, regardless of whether the failure is primary 
or secondary. Since the regenerative phenomenon seen in the 
endometrium depends on the ovarian hormones for its stimulus, 
an}^ degi’ce of failure of this stimulus, or stimuli, can be recognized. 
The proliferative phases of the endometrial cj'-cle, as has been 
seen, are dependent on the follicular hormone, and the differen- 
tiative phases depend on the normal activitj’’ of the luteal 
hormone. If either of the hormones is absent or deficient, then 
the regenerative phases likewise will be absent or deficient. 
Further, the prolonged acti\aty of one or the other hormone will 
result in prolongation of the phase controlled bj' this hormone. 

On this basis of this histologic and ph3"siologic explanation I 
have proposed the term “pensistent phases of the C3'cle” which at 
once denotes the deficiency in ovarian function which is mani- 
fested b3^ the endometrial change. The interpretations have 
been consistent to the degree that often it is possible to predict 
the type of clinical s3mdrome associated with a given histologic 
pattern. 

As examples of the pensistent phases mentioned above, which 
are associated with ovarian d3’^sfunction, a few of the representa- 
tive tissues are here presented. Befoi-e proceeding, however, it is 
pertinent to point out again, ^^3"^ definiteb’^, that one must not 
depend alone on histologic examination in these cases, but it is 
extremel3' valuable to combine, intelligent I3'' of course, knowledge 
of the histologic picture with knowledge of the clinical picture and 
of results of other laboratory examinations in making diagnosis 
of these d3\‘5functions. Additional laboratoiy aids include stiub' 
of the patient from the point of ^dew of determining possible 
pituitaiy d3'sfunction, ba.sal metabolic rates, ph3^sical examina- 
tion, and estimation of urinar3" estrin and prolan when posdble. 
These laboratoiy procedures, however, as indicated before, 
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make possible clinical classification of the primaiy and secondar}^ 
ovarian failure gi'oups while biopsj’" and endometrial study in 
itself is the invaluable and almost the greatest single diagnostic 
aid in determining the degi'ee as well as the kind of ovarian 
dysfunction, either partial or complete. 

It is essential to obtain for biopsy a representative specimen 
of endometrium and this can be accomplished, as a rule, without 
difficulty in the office. The Randalh biopsy instrument offers 
the most satisfactory way of obtaining these tissues. In fact, 
the specimens so obtained are as satisfactory as those obtained 
bj' dilatation and curettage. One important feature must be 
remembered, however. To obtain the desired information in the 
ovarian failure group, the specimen always should he taken between 
the eighteenth and the twenty-fifth days of the cycle, regardless of 
ivhether the cycle is considered normal or abnormal, that is, the 
specimen always should be obtained between the eighteenth and 
iweniy-fifih days after the onset of the last period of bleeding. The 
reason for this is ob^dous, namely, the fact of follicular failure or 
failure of the corpus luteum can be learned only after the period 
of normal acti^dty of these hormones has passed. If, for example, 
a .specimen for biop.sy is taken on the tenth to the twelfth day and 
the proliferative effect is seen, this is of course of normal finding 
and ovarian failure may be overlooked. However, if evidence 
of a proliferative phase is found on the twentieth day, which is 
the time when differentiation .should have been well establi.shed, 
it is clear at once that deficiency of corpus luteum exists. This 
type of endometrium is said to be in the “persistent proliferative 
phase” and the stimulus to differentiation (corpus luteum) is 
lacking., T^Tiat has been described will prove true not onty from 
a ph3^siologic standpoint but from a chnical standpoint. 

Now it is proper to proceed with data on the classification of 
persistent phases of the cA'cle. 

Persistent early proliferative phase. The word “persistent” 
used in this classification denotes the histologic state of the 
endometrium and at the same tune po.stulates abnormal function 
of the OA-aiy. For example, an ovaiy deficient in production of 
luteal hormone and to some degi*ee deficient in follicular produc- 
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tion will express these changes by a lack of development (or regen- 
eration) of the endometrium, and the endometrium, therefore, 
will remain in a state of persistent proliferation. Such an endo- 
metrium is not hj^pertrophied or hj^jerplastic in any sense of the 
word— in fact, often such an endometrium vdll appear micro- 
scopicall}^ the same as the endometrium usuallj’- seen in the first 



Fig. G. Persistent ILa-rly Proliferative Phase of Menstrual Cycle 

Glands identical with those shown in figure 2; they are small, straight tubular 
glands lined with low epithelium. This endometrium does not differ from 
normal endometrium in any respect e.xcept that it was removed in the last 
part of a cycle. No actual increase in the total number of glandular elements 
(although previouslj’^ called hypertrophied or hj^perplastic endometrium). 
Average thickness of endometrium, 1 mm. Hematoxylin and eosin, XoO. 

seven days of the normal cycle. It is obvious, therefore, that a 
pathologic diagnosis need not be made but rather a report of the 
degree of ovarian failure can be given. In addition to histologic 
accuracy, such a report is of more diagnostic value to the clinician 
than is a pathologic diagnosis. The specimen shown (fig. 6 ) 
represents an endometrium removed on the twentietli day of an 
abnormal 03^10. This specimen, if it had been taken on the 
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twentieth from a patient whose cj^lewas normal, should give 
e\ddence of differentiation, which is a normal corpus luteum 
effect. However, histologic stud3’' discloses that the endometrium 
is arrested in the proliferative phase. The patient was a bleeder 
who pre%dousl3’ had been given theelin; incidentallj’’ this produced 
more, rather than less, bleeding. It becomes clear that this 
patient did not lack theelin, which is the proliferator of the endo- 
metrium, but rather the deficiencj’’ is one of stimulation bj’’ corpus 
luteum. The treatment indicated, therefore, is one which is 
designed to bring about stimulation of the corpus luteum. The 
patient under consideration likewise was given proluton and 
antuitrin S, and the menorrhagia ceased. This same t3''pe of 
endometrium maj’- also be seen occasionallj’- in cases of amenor- 
rhea: nevertheless, the basic disturbance in the ovar\’- is the same. 
The problem of the exact cause of bleeding ob^dously still baffles 
students of this subject. 

In addition to using the available hormones on the market as 
means of ovarian stimulation, at the clinic we have been suc- 
cessful in treating patients who have amenorrhea b}’’ means of 
roentgenologic stimulation over the ovarj^, and when indicated, 
over the pituiarj-' gland.* There are several advantages in this 
tjTie of therapj’', the most important of which is the earlier 
response to treatment; another advantage is that monthly injec- 
tion of the glandular products is not necessar3^ Financial and 
geographic difficulties both are met b^”- means of roentgen therapj’’ 
vdthout additional burden to the patient. The dosage of roent- 
gen ra3^s which we are using has been stated recentty in a pubhca- 
tion bj^ Dr. Erips. 

Persistent late proliferative phase. The principles outlined in 
the preceding paragraphs apply in examination of specimens in 
this phase. Again the endometrium reflects the state of ovarian 

* For the treatment of ovarian d 3 'sfunction, one field is irradiated over each 
temporal region, centering over the pituitar\% and one field over the front of 
the abdomen, centering over each ovar\'. The following technic is used: 
200 kilovolts, 10 milliampers, 0.75 mm. copper and 1 ram. aluminum filters, 
50 cm. distance for five minutes. This represents approximateh” one-sixth of 
a skin erjdhema dose, and ma 3 ' be repeated if not effective in three months. 
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function and the difference herein is one of degree rather than of 
kind. A persistent late proliferative phase found in examination 
of a specimen of endometrium removed in the last part of a 
regular or of an irregular cycle denotes merely that a full prolifera- 
tive or follicular effect has been exerted on the I’egenerating 
endometrium. The onl}'^ ovarian deficienc}’- evident in this phase, 
therefore, is in production of the luteal hormone. xVgain, the 



Fig. 7. Peksistext Late Proi-iperative Phase of the IMexstruae Cycee 

Average tliickiiess of endometrium approximatclj' 2 mm. Glands nearlj' 
identical inth those found in same phase of cycle in a normal endometrium 
(fig. 3) in the late proliferative phase. Average number of longitudinal glands 
per low power field is six. Specimen was removed from a jiatient with menor- 
rhagia. Hematoxylin and eosin, X50. (From Counseller and Herrell: Jour. 
Indiana State IMed. Assn.) 

change is not hj^perplasia but arrest of the regenerative phe- 
nomenon. Patients whose ti.ssues can be classified in this group, 
interestingly enough include the largest number of bleeders and, 
therefore, constitute clinically one of the most important groups 
of patients. The treatment likewise is not hy administration 
of theelin but of a luteinizing hormone. The endometrium 
usuallj” will have characteristics almost identical with those of a 
normal late proliferative phase of a normal c^'cle. The glands 
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are someY-hat dilated but they are straight, tubular glands: 
approximately six such glands are found per low power field. 
The gi’oss thickness of the endometrium usually is not more than 
2 -f mm. Figure 7 represents a state of persistent late prolifera- 
tion in an endometrium removed on the twenty-thu'd day of the 
cjTle. In addition to menorrhagia, the patient also had had 
repeated miscarriages. Following three months’ treatment with 



Fig. 8. Late DiFFERENTiAxn^ Phase of the Mexstrval Cycle 


Specimeu removed from endometrium of the same patient whose endo- 
metrium is shown in figure 7. This endometrium is entirely normal and was 
obtained after five months' treatment. Hematoxylin and eosin, XoO. (From 
Counseller and Herrell: Jour. Indiana State Med. Assn.) 

a luteinizing hormone, the next specimen was obtained (fig. 8). 
This specimen is of tjiiical differentiative endometrium which 
can result only from stimulation by corpus luteum. Clinically 
the patient recovered from the menorrhagia: also she became 
pregnant and was delivered normally of a living child. 

Persistent early differentiative phase. The types of abnormal 
ovarian function associated with tissue classified in this gi'oup 
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are interesting. A state of persistent earlj^ differentiation de- 
notes, as would be expected, partial failure of corpus luteum and 
again the endometrium appears like that seen in the third week 
of the normal cycle, in which there has been a partial but not a 
complete luteal effect on the endometrium. Bleeding is less 



Fig. 9. Persistent Early Differentiative Phase of the jMenstrual 
Cycle in a Cystic Endometrium 

Longitudinal glands characteristic of the early differentiative phase. Glands 
lined bj'- columnar epithelium and have convolutions which are normal (fig. 6) 
for the earlj'- differentiatii'e phase, that is, the fifteenth to twenty-first day of 
the cj'cle. Average number of longitudinal glands per low power field is six 
to seven. Endometrium differs from the normal only by the presence of cystic 
areas lined by flat, nonfunctioning epithelium. Some effect of the corpus 
luteum hormone evident in the endometrium. Ilowever, absence of complete 
differentiation in jiresence of cysts indicates of partial failure. Hematoxylin 
and eosin, XoO. (From Randal! and Herrell: Surg., Gynec. and Obst.) 

among the patients corresponding with endometrium of this 
group than among those mentioned in the pi-eceding paragraph. 
Differentiation may, therefore, to some degree prevent the bleed- 
ing. One of the common findings in this group is .sterility and 






ENDOilETBIAL HISTOLOGY 


329 


there are a few cases of hypomenorrhea. The histologic charac- 
teristics are not gi'eatlj" different from those of the normal early 
difierentiative phase. The number of glands is essentially the 
same. In this group the glands are more convoluted and the 
proliferative epithelium changes, under partial corpus luteum 
effect, to a more columnar differentiative epithelium. The gross 
thickness of the endometrium is approximately' 3 mm. The 
specimen illustrated (fig. 9) was removed from a patient who 
complained of sterility and who, following stimulation by corpus 
luteum, became pregnant. The sterility had existed for five 
years. 

Persistent late dijferentiative phase. I^Tien the degree of ovarian 
failure is small, that is, when there is nearh’^ a complete luteinizing 
effect on the endometrium, the histology of the endometrium is 
also only slightly altered. Differentiation is complete, or nearly 
so, but clinically there may be some slight abnormality in the 
menstrual cycle. However, most of the patients menstruate 
regularly and complain of either sterility or of some symiptom 
suggestive of ovarian failure. Such as endometrium as that 
under consideration usually will contain six to seven longitudinal 
glands per low power field. In longitudinal section these glands 
appear as a sectioned seasheU. The glands are lined by columnar 
differentiated epithelium. Cases of this sort are favorable to 
treat because only slight stimulation often w'ill correct the dys- 
function. Cystic changes often are seen in this ty^ie of endo- 
metrium and constitute a very definite abnormal finding (fig. 10). 

Cystic endometrium. The occurrence of cystic areas in the 
endometrium is always indictii’-e of failure of corpus luteum and 
is the fii-st single abnormal feature observed in histologic ex- 
amination of the endometrium associated with the failing ovary. 
Preiiously I have pointed out that these cystic areas are not 
indicative of hy^perplasia but rather are indicative of physiologic 
senility. C 3 ^stic areas are a constant finding in menopausal 
endometrium and it is known that at menopause the first failure 
to occm* in the ovarj^ is in the coipus luteum. This fact has 
been definitelj' established b\^ examination of sections of ovaries 
of menopausal patients, in which no corpus luteum can be found. 
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In the j^oung patient, ho'^vever, the finding of these areas again 
means exactly the same thing as regards ovarian function and in 
fact the clinical phenomena are often the same. 

Randall and I recently have reviewed a group of cases in which 
these cystic changes occurred in the endometrium. These results 
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Fig. 10. L.\te Differenti.vtive Pii.ase of the Mexstrc.m. Cycle in' .v 

Cy.stic EXDOMEXniU.M 

Complete clifTerentiation i? evident. There are .six to .seven longitudinal 
glands to the low power field but differentiation is complete. I'lie abnonnnl 
feature is the presence of cy.stic areas existing in an endometrium which his- 
tologically gives evidence of tlie nearlj' complete effect of the hormone of the 
corpus luteum. Hematoxylin and eosin, x50. 

arc shown in table 1. The interesting feature of this problem is 
in the fact that cystic areas may occur in any phase of the cycle; 
for example, these areas may be .seen in an endometrium that is 
in the phase of persistent earty difTerentiation and this alone is 
enough evidence to refute the current belief that tlie corpus 
luteum follows an “all or none” law. Since even partial differen- 
tiation never occurs in the absence of stimulation l)y corpus 
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luteum and since the cystic areas do indicate partial failure of 
corpus luteum, the occurrence of both partial differentiation and 
cystic areas together obviously means that a partial corpus luteum 
effect has been obtained and that various degi'ees of failure of 
corpus luteum may exist. It would be highly improbable that 
the '"all or none” principle could be established for this gland of 
internal secretion when, for example, no other gland is known to 
obey such a law; for example, am" degree of failure maj" exist in 
the presence of pituitaiy, thjToid, adrenal or gonadotropic 
dysfimction. 


TABLE 1 

Cystic Endometrium 


CYSTIC EKDOSIETRICil* 

1 

C-V?ES 

j 

STERIUTY 

BLEEDING DYSFUNC- 
TION 


Per cent 

1 

Xumber 

Per cent 

Earlv proliferative phase 

' 5 

2 

40 

I 3 

60 

Late proliferative phase 

s 

5 

62 

4 

50 

Early differentiative phase 

9 

7 

77 

3 

33 

Late differentiative phase 

6 

6 

100 

0 

00 

Total 

28 

1 






* 278 biopsies; 28 cystic. 


SUMMARY 

. The acti^^ty of the ovar3' is reflected in the activitj’’ of the 
endometrium. The normal endometrial cjTle can be divided into 
the menstruating phase, a phase of earlj" proliferation, a phase 
of late proliferation, a phase of early differentiation, and a phase 
of late differentiation. The four last named phases correspond 
roughl}’- to the four weeks of the normal menstrual cjTle in the 
order named. The abnormal endometrial cj-cles which are 
owing to abnormal ovarian acti\dt3" reflect themselves in an 
arrestment of the cj'-cle in anj' of the phases named above. The 
phase of arrestment is called “the peristent phase,” and the stage 
of arrestment depends on the degree and kind of ovarian dys- 
function. 

The cUnical classification of ovarian d\'sfunction can be divided 















332 


WALLACE E. HERRELL 


into a primary and a secondary group. The primary ovarian 
dj’-sfunctions are owing to failure in the ovarj^ itself. The sec- 
ondary’- dysfunctions are owing to changes in the ovaiy which 
accompany" or follow failure of the tliyToid or pituitary functions. 
In both groups the histologic manifestations are the same because, 
as stated, the endometrium reflects only" the activity" of the 
ovary". 

The study" of cy"stic changes in the endometrium associated 
with different phases of the cy"cle indicates that one may" separate 
to some degree the cases of sterility" from those of bleeding dys- 
function. '\^Tien cy"stic changes are present in the proliferative 
phase of the cy"cle the tendency" is gi-eatest toward a bleeding 
dy"sfunction and to a lesser degree toward steiulity". On the 
other hand, when cy"stic changes are associated with the differen- 
tiative phases, the tendency is greatest toward sterility", while the 
tendency" toward bleeding dysfunction is almost entirely" absent. 
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RAT-BITE FE\T:R (SODOKU)* 
Report of Five Cases 


R. S. LEADINGHAil 
Allanla, Georgia 

Rat bite fever is a specific infectious disease caused by the 
Spirillum minus the clinical course of which is characterized by 
(1) development of a “primarj’- lesion” at the portal of entrj’’, (2) 
sudden febrile onset and recurring parox 3 ^sms of chills and fever, 
(3) muscular aches and pains, (4) neutrophilic leucocytosis, (5) 
cutaneous eruption, (6) Ijunphadenitis and hunphangitis, and 
(7) varying degrees of prostration. 

As its name imphes, the illness usuallj" follows the bite of an 
infected rat. Dogs, cats, and other animals have been known to 
transmit the infection but the organism appears to be most com- 
monlj’’ parasitic in wild rats and mice. 

Rodent infection was first discovered in 1887 by Carter® who 
found a spiral organism in the blood of a vdld rat and named it 
Spirillum minor. In 1906 Wen^mn,*® at the Pasteur Institute, 
and Breinl and Kinghorn^’ described similar organisms which they 
named respectively Spirochaeta muris and vSpirochaeta laverani. 
In 1916, Futaki® and his associates announced their isolation of 
the Spirochaeta morsus muris from the skin, Ijunph glands, and 
blood, in cases of rat bite fever. While there has been some con- 
troversy concerning the classification of the organisms described 
hy these and other observers, Robertson,® in 1924, suggested the 
designation Spirillum minus which is generally accepted at the 
present time. 

iMcDermott® notes, as a matter of historical interest, that the 

* From the Depaitment of Medicine, Emorj- University, School of INIedicine. 
Read at the Sixteenth Annual Meeting of the American Society of Clinical 
Pathologists, Philadelphia, Pennsylvania, June 5, 1937. Received for publi- 
cation August 6th, 1937. 
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Spirochaeta laverani was used b}-- Ehrlich in his classical experi- 
ments in the chemotherap3’- of spirochetal infections leading to 
the discovery of salvarsan. 

In pathogenicity the Spirillum minus bears a resemblance to 
spirochetes and, like them, is destroj’-ed bj’- salvarsan and similar 
arsenical compounds. ’\^liile it has been found in secretions from 
initial lesions and cutaneous eruptions bj’^ dark field examination, 
and in tissues stained bj’- Levaditi’s method, intrapeiitoneal or 
subcutaneous inoculations of laboratory animals is necessary for 
its isolation from the patient’s blood stream. ^^Hliite mice or 
rats are most suitable for this purpose. Five-tenths to 1 cc. of 
whole blood maj'^ be used. The organisms rnaj’' be destro^^ed 
by sodium citrate if used as an anticoagulant. Ph3"siological 
saline is a satisfactory vehicle for transfer inoculations with small 
amounts of animal’s blood. 

The Spirillum minus is a broad .spir’al organism measuring two 
to five rnicr-ons in length. It has regular spirals and about one 
spiral per micron. Some have tapering, and othoi-s blunt ends 
provided with one or more flagella. It may escape the notice of 
an inexperienced observer in dar'k field pr’epar-ations. Once seen, 
however, identification should not be difficult as I know of no 
similar organism with wliich it might be confirsed. Its move- 
ments are very rapid and vigor-ous, and it darts back and forlh 
across the field pushing the blood cells about so that its presence 
may be suspected befor-e it is seen. At times it seems to have a 
spinning motion, especialty when it strikes some obstacle in its 
path. Motility ma3'^ be retarded by cooling the .slide with ice 
and movements ma3" cease after long exposure to a dar-k field 
lamp. During rapid movements, it’s bod3'^ appears to be rigid 
brrt, as the3'^ become slower it bends and str’aightens, .showing a 
considerable degree of flexibility. Although the flagella are 
readity demonstr-ated in dark field prepar’ations, the3’^ ar'e difficirlt 
to stain. Adachi,^ in an inter-esting stud 3 ’^, illustr-ated with 
photornicrogr-aphs and free hand dr-awings, described numerou.s 
variations in their location, length, type, and number. He noted 
no relation between the length of the organism, or- the number of 
its wirrding.s, and the number of flagella which wer-e present. 
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siiigh' or in tufts, at one or both ends. Some appeared branched 
and others united to form a large one. The largest number he 
counted was seven. 

The organi.?ms may be stained with anilin dyes in blood smears 
fixed with methyl alcohol. A satisfactory method is as follows: 



Fig. 1 


Smear the blood thinly over the slide and dry it in the air: fix in absolute 
alcohol for twenty minutes; stain ■^vith Giemsa^s .stain, u.sing 10 cc. of stain in 
100 cc. of distilled water to which i.s added twenty drop.s of one per cent pota.s- 
sium carbonate for each 10 cc. of solution, for from fifteen to six-teen hours; 
rinse in distilled water and drj-; pass quickly through pure .xylol and mount 
in balsam. They also maj- be .stained, though le.ss satisfactorily, b^- Fontana's 
method. 
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The spirillum minus was isolated by mouse inoculation from 
three of this series of five cases. In one instance, the organisms 
appeared in the animal’s peripheral blood stream in fifteen days, 
and, in two cases, they were not found until twent3' da3's after 
inoculation. Transfer inoculations were followed b3^ the appear- 
ance of the organisms as early as the fifth da3^ At first, only 
an occasional organism was found by dark field examination, but 
■within two weeks their numbers increased until usuall3^ one to 
four were present in a single field. Thereafter, their numbers 
graduall3'' decreased until, in two or three months, the3’' were hard 
to find. I have, however, known an animal to be infective, as 
long as twelve months. 

IMost of the animals used hai'e been discarded ivithin six months 
after transfers, during which time the3^ have shonm no ill effects 
from the infection. One animal, however, died nine months 
after inoculation and following thi-ee weeks of indisposition, loss 
of weight, alopecia, and severe conjunctivitis. No organisms 
W'ere found in the blood stream b3'’ dark field examination at this 
time. At autops3'', the lungs contained a large number of cir- 
cumscribed granulomas and diffuse areas of interstitial infiltra- 
tion, especiall3’' about the larger blood vessels, and the bronchi 
were filled with a thin exudate containing few^ round cells. Intra- 
abdominal l3TOph nodes w'ere enlarged and contained lesions 
similar to the granulomas in the lungs. The3^ w^ere composed 
principall3’' of round cells and large monoc3des surrounded 63" 
thin margins of connective tissue proliferation. Many .showed 
central area.s of necrosis. No giant cells were found. Tissue 
stained b3^ Giemsa’s and Levaditi’s methods revealed spiral 
organisms within the granulomas which, in most instances, 
were larger than the Spirillum minus found in the blood stream, 
though in man3" respects the3^ were strikingl3'' similar. McDer- 
mott described in rats canying the Spirillum minus .similar 
lesions wdiich he thought were “tertiaiy” or “gurnmatoid” mani- 
festations of the disease because material from them transmitted 
the infection to other animals. 

Two animals inoculated at the same time as the rat that died 
were sacrified and .show’ed onh- moderate infiltration about the 
larger blood vessels in the lungs. 
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TimnicM,^= in 1916, hovrever, called attention to ttie close 
resemblance, in tissue stains, of the Spirochaeta morsus muris 
described bj^ Putaki to the streptothrix she isolated from rats 
suffering from bronchopneumonia, ■which "vras similar to the 
organism SchottmuUer, Blake, ' Tdeston, and others foimd in 
cases of rat-bite fever and named streptothrix: muris ratti. The 
organism, like the Spirillum minus, appears to be a normal para- 
site for rats and is closely related to the actinomyces group. 
Topley” and Wilson, commenting on these observations, note 
the similarity of the Streptothrix muiis ratti and the Strepto- 
bacilius moniliformis described bj’’ Strange'waj^s and Levaditi, 
Nicolau, and Poincloux, and conclude that these are identical 
organisms. They suggest for them the name Actinomyces 
muris. 

The Actinomyces muris may cause an acute septicemia or a 
chronic illness in mice characterized by edematous s'weUing of the 
feet and legs, enlargement of the lymph glands, and keratitis. 
Infection probably occurs as the result of bites, or through 
contamination ■with urine, ■which may contain the organisms. 
Thej’’ may be cultivated in serum broth and on LoeiSer’s blood 
serum. 

It has been assumed that human infection with the Spirillum 
minus occurs when there are abrasions of the animals’ gums which 
allow their blood to infect the wounds made by their teeth. No 
organisms have been found in their saliva, but some investigators 
have found them in the lachrjmal fluids of animals suffering from 
conjuncti%dtis. 

Periodic examinations throughout the lives of animals harbor- 
ing the organisms, and examinations of the tissues of others 
sacrificed at stated inter^'-als, might reveal avenues of infection 
from the gastrointestinal and respiratorj’- tracts and indicate to 
what extent intercurrent illnesses may contribute to the trans- 
mission of the disease. 

Guinea pigs inoculated with organisms isolated from each of 
the three cases in this series developed a febrile illness ■with 
alopecia, loss of weight, and death in from four to eight weeks. 

Rabbits and monkeys are susceptible to the infection. 

The organisms cannot be cultivated in routine culture media. 
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It is stated that cultures have been obtained in Shimamine’s 
medium, but successive transfers have not been successful. 

Although other infections maj'- be transmitted to man by a rat’s 
bite, the Spirillum minus has been identified vith a clinical 
syndrome sufficiently characteristic to permit restriction in the 
use of the desigation ''rat-bite fever” or "sodoku” to the disease 
caused by this organism. 

There are many species of rats to be found in every localitj^ 
but among them the Rattus norvegicus*® is the most vicious and 
aggressive. This animal is commonly known as the "Norwaj’' 
rat” or "sewer rat” and is the largest of the species. While it 
seems to prefer underground nesting places, it may be found in- 
side of buildings, even in the upper parts of them, if they are not 
properly rat-proofed. It frequently invades the sleeping quarters 
of poorly constructed dwellings. In two instances, here re- 
corded, the patients were bitten while asleep in bed and the other 
occupants of the room saw the animals jump from the beds and 
trot across the floor. They are not as agile as other species of 
rats but are more aggressive and fearless. They fight not only 
among themselves but will frequently turn upon a cat or dog and, 
when attacked by man, will often stand and fight until lulled. 

From 1 to 25 per cent of mid rats examined by various investi- 
gators have been found to harbor the Spirillum minus, and 
Francis^ found the organisms in sixty-five of a lot of one hundred 
and fifty white mice delivered to him for laboratory purposes. 

Sodoku was recognized in Japan a long while before the dis- 
covery of the Spirochaeta morsus muris and Miyake® described 
the illness in 1901. 

The disease is now known to be world-mde and there is little 
doubt that the number of cases reported does not indicate the 
frequencj'’ of infection. Bayne-Jones,® in 1931, reviewed eighty- 
one cases in the United States in five of which the Spirillum 
minus was isolated. Three of this series were mentioned in a 
previous article® and are included in his reidew. They are re- 
ported here in more detail with two more recent cases. 

Case 1. W, M. H. No, 25264, University student, white male, age 20, 

The patient was bitten on his wrist by a large gray rat which he had cornered 
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in the biological laboratory and vras trying to Mil. The wound was superficial 
and bled very* little. It was painted with iodine and healed in four days. 
Thirty-six daj*s later, he was taken ill with fever (102'’F.), chilly sensation, 
and aching pains in his left shoulder. He called a doctor who made a diagnosis 
of malaria and prescribed quinine, 15-20 grains daily for three days, and then 
5 grains daily for one week. His fever was continuous for 3 days after onset 
and on the 4th day there was a circumscribed area of inflammation resembling 
a small boil on his wrist where the rat had bitten him. It later turned blue 
and persisted for seven day's. The left axillary lyunph nodes became swollen 
and he had aching pains in his left arm and shoulder. His doctor then gave 
him an intravenous injection of quinine. 

On the 8th and 9th days of his illness he had afternoon fever of 103°F. 
and 104“F. He had no fever on the 10th day. On the llth, 12th, 13th, 14th, 
15th, and 16th days there was again fever of 103°-104°F. There was none 
on the 17th da3% On the ISth day he had a temperature of 104°F. and red 
streaks extended up his arm. On the 19th day his temperature was 105°F. 
and pink erythematous spots appeared over both arms, abdomen and chest, and 
on his right temple which were described as about 1 cm. in diameter. None 
were present the next day, the 20th day’- of illness, 56 day-s after the bite, when 
he was admitted to the hospital. 

Examination of his blood showed no malarial parasites and a leucocytosis 
of 18,200 with SO per cent neutroptules. Blood Wassermann was not made. 

A diagnosis of rat-bite fever was made from the history of his illness. White 
mice were inoculated with his blood and 0.3 gram salvarsan administered 
intravenously’. Complete recovery’ followed. 

Spirillum minus appeared in the animal’s blood twenty days after inoculation. 

Case 2. W. M. H. No. 27224-27642. White school boy, age 11. 

The patient was carrying a dinner pail to his brother in a field, near a bam, 
when five large rats, crossing the road along which he was walMng, attacked him. 
One got a deep hold on his forefinger which could not be released until it was 
killed. 

Eleven day’s later, a physician began antirabic treatment. After the fifth 
dose, 16 days after the bite, the child went to bed with a temperature of 103.5°F. 
BQs right axillary lymph nodes were enlarged. Ttreatment was omitted the 
next day’ and his temperature was normal. Five more daily doses of anti- 
rabic vaccine were given when he again had a temperature of 104°F. The 
doctor sMpped two days and then gave five more injections when the patient 
became ill again with a fever lasting three days. Both right and left axillary 
lymph nodes were enlarged and tender. 

. Thinking that these febrile attacks were due to the anti-rabic vaccine, the 
physician discontinued treatment. Twenty-seven day’s after the boy was 
bitten, the doctor wrote that the right axillary and cen’ical lymph nodes were 
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enlarged and tender. Areas about these nodes also appeared inflamed and 
the boy’s temperature was 101°P. 

The patient was admitted to the hospital five daj's later, the 32nd day of 
his illness and 4S days after the bite, with a temperature of 99.2°P., pulse 124, 
respiration 24. His cheeks were flushed and right axillarj'- and cervical Ijinph 
nodes were enlarged and tender. There was a large bluish red erythematous 
area in the right axilla. The wound on his finger was not inflamed. 

His blood count showed 90 per cent hemoglobin (Dare) ; 4,580,000 red blood 
cells; 8,400 leucocjdes with 79 per cent neutrophiles. Blood Wassennann was 
positive. White mice were inoculated. 


cnAmtc oufrr 
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Chabt 1. Chabacteristic Hyperthermic Episode in Rat-bite Fever 


On the 3rd hospital daj', his right arm was covered with a purple er 3 d;bema- 
tous rash and was very painful. His temperature was 101°F., pulse 128. On 
the 4th hospital day, his fever reached 102‘’F., pulse 130. He was given sal- 
varsan 0.1 gram intravenously, and sue hours later was nauseated and vomited. 
The next day he felt better, and the day following Ids temperature was normal 
and his pulse varied from 80 to 104. On the 9th hospital day, he was again 
given salvarsan 0.1 gram, and this dose was repeated six days later. He was 
dismissed after sixteen days, during which time he had gained three and one- 
half pounds in weight. 

Rat-bite fever organisms appeared in the blood of all inoculated animals 
fifteen days after inoculation. 
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Thirty days after dismissal, he was readmitted with his right axillary and 
cendcal Ijanph nodes enlarged and painful. He had had some elevation of 
temperature at irregular intervals since lea-ving the hospital. His temperature 
on admission was 99°F., pulse 94, Eds weight, sixtj' jwunds, was the same as 
when he was dismissed. He was given 0.2 gram salvarsan, which was fol- 
lowed in four hours by nausea and vomiting. His temperature rose on the 
2nd and 3rd day to 99.S'F., and on the 4th day, it reached 101 .6°F.; pulse 130. 
Salvarsan 0.2 gram was repeated. On the 10th hospital day, his blood count 
showed 90 per cent hemoglobin (Dare); 4,140,000 red blood cells; 10,500 leuco- 
cytes, with 52 per cent neutrophiles. Blood Wassermann was positive. He 
was gi%'en then another injection of 0.2 gram salvarsan, and again on the 13th 
hospital day. Lymph nodes were no longer swollen or painful. Up to this 
time, his temperature varied from 98 to 99.2'F,, except for the acute rise soon 
after admission. 

On the 16th daj', he was given another injection of 0.2 gram salvarsan, and 
thereafter there was little variation of pulse or temperature until the 28th day, 
when he was dismissed. 

Fathers and mother’s blood Wassermann were negative and the child had 
no ewdence of 831)111115. 

Case S. G. H. Xo. 20074. Negro male child, age 10. 

Bitten on the nose by a rat while asleep in bed. The wound healed promptly. 
Two weeks later his nose began to swell, and there developed a painless swelling 
of the left side of his face extending from the mid-line of his chin be 3 'ond the 
angle of his jaw. His left e 3 'elid became swollen and the left infraorbital lymph 
node enlarged to the size of a hickory nut. 

On admission to the hospital, his temperature was 103.4°F.; pulse 110. 
For two weeks he had an irregular fever, at times reaching 104°F., with three 
short remissions. His urine contained albumen without red blood cells or 
casts. His blood count showed 5,000,000 red blood cells with 85 per cent 
hemoglobin (TaUquist), and 10,400 leucocytes with 70 per cent neutrophiles. 

"White mice were inoculated and 0.3 gram neoarsphenamine was given 
intravenously. 

His temperature subsided promptly and he was dismissed two days later. 

The animals died ten days after inoculation without any organisms being 
found in blood or peritoneal fluid. 

Case 4 . . J. R, W, Zebulon, Ga. "White farmer, age 79. 

The patient had been in poor health for some time, suffering from arterio- 
sclerotic heart disease. 

One morning, as he opened the door of a crib back of his house, a large rat 
jumped upon him and ran up his coat. As he grasped the animal, it caught his 
left forefinger, with its teeth and had to be killed to loosen its hold. He ap- 
plied iodine to the wound, and, on the 4th day, it was healed. That afternoon, 
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he had a hard chill followed bj' fever of lOS^P. His temperature was normal 
next morning, but, in the afternoon, he had another chill and liis temperatizre 
reached 102.5°F. The next afternoon, he had a lighter chill followed by tem- 
perature of 102°F. He became verj’- weak and complained of aching in his 
' right shoulder, and three days later, he could not use his right arm because of 
the severity of the pain. He felt somewhat better the next two or three dej-s 
and then had severe aching in both legs. He grew steadily weaker and had 
another chill followed bj’’ fever. 

l^Tien seen, ten da 5 's after the rat bite, he was moaning with discomfort 
whenever moved. His temperature was normal, pulse rapid, and moist rliles 
were present over the bases of both lungs. There was an area of bluish dis- 
coloration on his left forefinger where he had been bitten. Lymph nodes were 
not enlarged. There was no evident lymphangitis and no skin eruption. 

Blood count showed 16,500 leucocjdes with 80 per cent neutrophiles. Blood 
cultures were negative. Blood Kahn was negative. Mice were inoculated and 
died a week afterwards without showing organisms in their blood streams or 
peritoneal fluid. The cause of their death was not determined. 

Intravenous injection of 0,45 gram neoarsphenamine was followed by clinical 
improvement, and he had no more chills or fever. 

His physician reported that death occurred about three weeks later and was 
probably due to a cerebral accident. 

Case 6. G. H. No. 112051. White male child, age 7. 

The patient was bitten on the left ear and neck by a rat while asleep in bed. 
The wounds were dressed b}' a physician and promptly healed. IHvo weeks 
later, he began to have dail}’- chills and fever. The original wounds were 
inflamed and surrounded by an area of discoloration which extended to his 
clavicle. Later, a purple eruption covered his entire body and was present 
throughout his illness of nine weeks, usually more pronounced -when his fever 
was high. The glands of his neck and groin became enlarged and tender, and 
he suffered severe aching pains o'ver his entire body. Shortly before admission 
to the hospital, on the 66th day of illness, and 80 daj-s after the bite, chills and 
fever occurred at lengthening intervals. 

On admission the cervical, axillary, and inguinal lymph nodes were enlarged 
and tender, and there were pink erythematous patches over liis face and chest. 

His temperature was 105°F., and, four hours later, was 105.6“F.; pulse, 145. 
In another four hours, his fever dropped to 100.6°F. and remained at lOO^F. 
for 24 hours. Then there was a gradual rise to 102.6°F. in thirty-six hours, 
with a fall to 99®F. in twelve hours, that was followed by a sharp rise to 104°F. 
in twentj' hours. It had begun to fall by lysis when white mice were inoculated 
and 0.15 gm. neoarsphenamine administered intravenously. A blood culture 
was negative. Wassermann was negative. His blood count showed 19,100 
leucoc 3 des with 76 per cent neutrophiles. His temperature was normal two 
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days later when 0.3 gm. neoarsphenamine was again given. He was dismissed 
on the 10th hospital day with temperature 9S°F. and pulse, 80. 

All animals showed the Spirillum minus in their peripheral blood streams 
twenty daj-s after inoculation. 

STJJIiLARY 

The five cases of rat-bite fever in this series followed the bites 
of rats with the described characteristics of the Rattus norvegious. 

Two patients were bitten on their fingers, one on the wrist, one 
on the nose, and one on the ear and neck. In all cases the wounds 
healed promptty. 

Incubation periods varied from four to thirty-six days. “Pri- 
mary lesions,” induration of original wounds, occurred in three 
instances with the onset of chills and fever. LjTuphadenitis was 
present in four cases. Cutaneous eruptions occurred iu three 
cases. L€Ucocyto.sis varied from 8,400 to 19,100 with neutrophils 
from 52 per cent to 80 per cent. Blood cultures taken in two 
cases were negative. Blood Wassermann or Kahn tests were 
negative in two cases and Wassermann was strongly positive in 
one. All patients complained of aching pains in muscles and 
joints. 

The clinical course of the illness was characterized, in each 
in.stance, by recurring paroxysms of chills and fever at about 
five days inter\*aLs. In two cases, the hyperthermic episodes 
observ^ed in the hospital showed a septic type of fever lasting 
forty-eight and ninety-six hours, falling, in one instance, by 
crisis, and in the other, by'' ly^sis. 

Three patients were each given one injection of salvarsan or 
neoarsphenamine, one had two, and one, seven injections. 

The characteristic clinical course of an illness following a bite 
by' a wild rat, or other susceptible animal, should warrant the 
diagnosis of rat-bite fever and the use of arsenicals before or- 
ganisms are isolated by^ animal inoculation. Prompt alleviation 
of ^mptoms should foUow their administration if the illness is 
caused by the Spirillum minus. 
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PATHOLOGY OF THE LUNGS AND OTHER ORGANS IN 

SILICOSIS* 

PHILIP B. MATZ 

Chief, Research Subdivision, Veterans’ Administration, Washington, D. C. 

The present study was conducted to obtain information on the 
gross and histological findings in the lungs, extrapulmonary 
organs and tissues in a group of silicotics coming to autopsy in 
the hospitals of the Veterans’ Administration. 

While the pathology of silicosis of the respiratory tract and 
l3Tiiph nodes is weU known, little is known of the extrapulmonary 
changes. It was thought, therefore, that a study of the morbid 
changes in a group of silicotics might furnish the desired in- 
formation. 


AUTOPSY MATERIAL 

The autopsy material which forms the basis of this study con- 
sists of twenty-three cases, classified as follows: 




Silicosis 5 

Silicosis with infection 3 

Silicosis with tuberculosis 8 

Silico-tuberculosis 6 

Asbestosis 1 

Total 23 


The patients had been treated in a number of the hospitals of 
the Veterans’ Administration and the postmortem examinations 
in the majority of iustances were performed by fuU-time pathol- 
ogists of the Veterans’ Administration. Several of the post- 
mortem examinations, including histological studies of the lungs 
and other organs, were done by Dr. Leroy U. Gardner of Saranac 
Lake, New York. 

* From the Medical and Hospital Service, Veterans’ Administration. Re- 
ceived for publication June 16th, 1937. 
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SILICOSIS 

The autopsy material of silicosis consisted of five cases. , The patients had 
been classified as first, second, and third degree silicosis. The gross path- 
ological findings in many instances confirmed by histological studies may be 
seen by referring to table 1. 

The length of exposure of these cases varied from three years to as long as 
forty years. The occupations varied as mil be seen by referring to the table. 
The duration of the siHcotic disease varied from a minimum of tu-o years to a 
maximum of sixteen years. The ages at death in four instances vrere between 
thirty-seven and forty-four years, and in one instance the age at death was 
seventy-two years. 

Lungs. It is of interest to note that in the case of an iron molder with an 
exposure of forty years and a total of sixteen years’ duration of silicosis, the 
nodxilations were smaller than in instances in which there were shorter periods 
of exposure to siliceous dust and a shorter duration of the disease. In fom of 
the five cases chronic passive congestion or edema of the lungs was found. 

Pleurae. In all five cases the plemae were adherent to the upper lobes of 
the lungs, especially in the apices. 

Emphysema. Compensatory emphysema was present in one case (W. H.), 
with a history of exposure to silica for forty years, and a history of silicosis of 
sixteen years’ duration. This patient was seventy-two years of age at the time 
of death. 

Cardiovascular diseases. Of the five silicotics, three gave evidence of cardiac 
hypertrophy. One of the three cases had a coexisting cardiac dilatation; two 
of the five cases gave e\'idence of fibrosis of the myocardium; two showed the 
presence of arteriosclerosis of the coronary arteries; and three gave evidence of 
arteriosclerosis of the aorta. 

Diseases of the liver. All five cases gave evidence of pathological changes 
of the liver. In two, there was chronic passh’^e congestion; in one there was 
atrophic cirrhosis and primary' carcinoma; one showed the presence of chronic 
hepatitis; and in one a hiTiertrophic cirrhosis was noted. 

Diseases of the spleen. One of the five cases had a normal spleen; infarcts 
were found in two cases; and two cases gave evidence of chronic splenitis. 

Lymph nodes. In the five cases of silicosis, the tracheobronchial lymph 
nodes were either enlarged and pigmented, or were found to be smaller than 
normal. They were dark gray in color and fibrotic. 

SILICOSIS WITH INFECTION 

In silicosis, respiratory infections are frequently encountered due to a lowered 
immunity, of the patient. While tuberculosis is the most frequent infection, 
there are other conditions which may complicate silicosis, such as pneumonia, 

. lung abscess, bronchiectasis, influenza, empyema, and conditions due to the 
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fusospirochetal organisms. The aerobic organisms, which may be the cause 
of the complicating infections of silicosis, are the staphylococcus, streptococcus, 
Fiiedlander bacillus, colon bacillus, etc. 

Proske and Sayers^ state that the mode of infection in the lungs may be by 
aspiration, through the hmiphatics, the blood stream, as the result of an em- 
bolus, or by introduction directh' into the chest by a stab or gunshot wound. 

These observers describe the following mechanism of infection, which may 
complicate silicosis: The large quantity of dust inhaled is contaminated with 
infectious material from the teeth, gums, or other sources. The finer dust 
particle, which are not eliminated by the respiratory mechanism, lodge in the 
alveoli, where they cause a catarrhal inflammation and hence establish favorable 
conditions for the growth of the organisms which they carry. The monocytes 
engxdf some of the dust particles and bacteria and carry them to the lymph 
nodes where the hea%Tly laden monocytes disintegrate and release the organ- 
isms which cause the complicating infection. 

In table 2 are listed three cases of silicosis with infection, in which am shown 
the pathological changes in the lungs as well as in other organs. In case six 
there is evidence of coe.xisting pyothorax and empyema. In case seven, chronic 
adhesive pericarditis complicates the silicotic disease. In case eight, broncho- 
pneumonia, bronchiectasis, and pericarditis with effusion are the complicating 
infections. 

These cases gave evidence of cardiac involvement; two showed the presence 
of cardiac dilatation, and the third showed the presence of cardiac hj^pertrophy 
and dilatation. 

One of the patients, forty-six years of age at the time of death, showed the 
presence of chronic passive congestion of the kidneys, liver, and spleen. 

The second patient, fifty-five years of age at the time of death, showed the 
presence of cardiac hj^^rtrophy and dilatation, also adhesive pericarditis, 
chronic nephritis, chronic hepatitis, and chronic adhesive peritonitis. 

The third case, a rock driller, forty-one years of age at the time of death, 
showed evidence of confluent nodulations of the lungs, bronchiectasis, broncho- 
pneumonia, and in addition dilatation of the right heart. 


COMJIENT 

, The findings in these three cases indicate the types of infection 
which may complicate silicosis and portray the coexisting path- 
ological changes in the lungs, as well as in the extrapulmonary 
tissues, which may result from silicosis with infection. The 
findings indicate that cardiac hypertrophy or dilatation, or a 
combination of these two abnormalities of the heart, are frequent 
complications of silicosis and play an important part in the death 
of patients T\dth silicotic disease. 
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SILICOSIS AND TUBERCULOSIS 

The question of the causal relationship of silicosis to tuber- 
culosis has received careful study by laboratory workers as well 
as- clinicians, with the result that the consensus is that there is a 
relationship between the two diseases. 

Gardner^ conducted a series of experiments on guinea pigs, 
infecting them first with tubercle bacilli and then exposing certain 
of the animals to quartz, silica, and carborundum dust until the 
animals died. In the case of the animals inoculated with tubercle 
bacilli only, the lesions did not spread, but healed, and eventually 
all evidence of tuberculosis completely disappeared. Where dust- 
ing was resorted to subsequent to the healing of the tuberculous 
foci, it was shown that silica was the most potent, carborundum 
next, and granite dust the least potent factor in reactivating the 
healed tuberculous foci. 

In the undusted, control animals the tubercles completely dis- 
appeared after two or three years. Where the animals were 
exposed to prolonged inhalation of silica dust, reactivation of the 
primary tubercles began after two or three months. 

Microscopically, it was found that the primary tubercles, con- 
taining considerable amounts of dust, continued to spread. The 
mechanism responsible for the spread of the tuberculous infection 
is not understood. '\^Tiether the alkaline body fluids are able to 
dissolve the silica and this, in turn, acting directly on the existing 
tubercle bacilli causes them to multiply, or whether the silica or 
other dusts first react upon the tissue cells and thereby cause an 
alteration of the metabolism with the formation of substances 
favorable to the growth of the tubercle bacilli, is not definitely 
known. 

Experimentally, in silicotic animals, subsequent infection with 
attenuated tubercle bacilli tends to produce a rapid form of the 
disease, terminating fatally within three or four months. The 
non-silicotic controls, on the other hand, practically never die 
from tuberculosis. 

In the test tube, silica, when added to artificial media, defi- 
nitely accelerates the initial lag before tubercle bacilli begin to 
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grow. This can be explained by its buffering effect, although 
other factors.may be involved, according to Gardner.^ 

In the body of an animal infected in one groin with silica and 
in the other with aluminum oxide or some other dust and then 
inoculated intravenously with tubercle bacilli, subsequent ex- 
amination shows a great many more microorganisms in the local 
silicotic lesions than in those produced by the aluminum oxide. 
Kettle believes that the specific necrosis produced by the silica 
.offers a particularly favorable environment for the growth of 
tubercle bacilli. 

In the human being, tuberculosis and silicosis may coexist 
as more or less separate entities. The tuberculous disease may 
complicate any of the stages of the silicotic condition. There is 
another type of the combined disease in which the lung changes 
are so extensive that it is impossible to determine a separate 
background for either condition (silico-tuberculosis). 

Gardner* is of the opinion that certain changes in the body are 
probably more important than alterations of the bacilli to account 
for the predisposition of silicotics to tuberculosis. He considers 
this problem under three headings: 

(1) Ljnnphatics obstruction preventing elimination of the 
tubercle bacilli from the lungs. 

(2) Alteration of the immune state. 

(3) Silicotic necrosis as a favorable medium for the growth of 
the tubercle bacilli. 

Gardner holds that tuberculosis may exist in latent form before 
exposure to silica occurs, and that such latent tuberculous foci 
may be reactivated and may give rise to progressive tuberculosis 
under the mfluence of inhaled silica. It is Gardner’s opinion 
that much of the chronic upper lobe tuberculosis found in silicotics 
originates in this manner, 

"’^Tien apical tuberculosis is reactivated it causes a chronic tjnpe 
of silico-tuberculosis which slowlj’’ progresses downward. Cavity 
formation may not occur for many years. Intrabronchial spread 
to remote portions of the lung does not seem to be the common 
sequel that it is as a complication of non-silicotic tuberculosis. 
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Tubercle bacilli are difficult to detect even vutb guinea pig in- 
oculation, until the disease has progressed for many years. 

Mid, or lower lung, tuberculosis is more common in silicotics 
than in normal persons. Such localization occm’s in persons who 
acquire their adult exogenous tuberculous infection after entering 
the silica industry, for in them the usual evidence of an old apical 
scar is lacking. Such disease is often chronic in its course, 
extending locally through the air spaces without much generalized 
dissemination to other parts of the lung. Ultimately it ma}'- 
break dovn, form localized caidtations, and spread. 

Another tjTpe of tuberculosis, which may be seen in silicotics, 
is an acute form of the disease either miliary or bronchopneu- 
monic in character. In the usual slowlj'- progi-essive type of 
silicosis with advanced nodulation, tuberculous infection of the 
lungs may spread rapidljL 

Gardner is of the opinion that the silicotic is more susceptible 
to tuberculosis than is the normal person, and that the degree of 
susceptibility increases with the amount of silicotic disease 
present. Tuberculosis behaves atypically in the presence of 
silicosis; it is usuall}’’ chronic in its course, often without the 
ordinary sjmptoms of intoxication, and may be carried for years 
without serious impairment of working capacity. The sputum 
may be scanty or absent and the detection of bacilli may not be 
possible until very late in the disease. Tuberculosis in the sili- 
cotic does not necessarily progress without interruption to a fatal 
outcome; under proper treatment, arrest is possible and man}’’ 
of the lesions seem to retrogress when they are followed in serial 
x-raj' films. 

AUTOPSY JLVTEBIAL OF SILICOSIS WITH COEXISTING TUBERCULOSIS 

A study of the autopsy material of eight cases of silicosis with coexisting 
pulmonary tuberculosis showed that the age at the time of death of the patients 
varied from forty-one years to seventy years. Five of the patients were in the 
fifth decade, two in the sixth decade, and one in the eighth dcc.ade of life at 
the time of death. 

The length of exposure varied from four years to twenty-one years. The 
duration of the combined^ silicotic and tuberculous disease ranged from one 
year to eight years. 
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Tuberculosis coexisted "vritb first degree silicosis in one case; iivitb second 
degree silicosis in four cases; and with third degree silicosis in three cases. 

The tuberculous disease was found in all lobes in three instances and in five 
■instances the lobes affected were as follows: In one case the right upper and 
middle lobes; in one case the right upper and middle lobes, as well as the left 
upper lobe; in one case the right and left upper lobes; in one case the right 
and left lower lobes; and in one case the right and left upper and left lower lobes 
were affected. 

The following were the principal associated diseases noted in the eight cases: 

Pleurae. Seven of the eight cases gave evidence of chronic adhesive pleurisy; 
empyema was present in one; bilateral hydrothorax was noted in one; and one 
showed a imilateral pneumothorax. 

Heart and blood vessels. Fom* of the eight cases gave evidence of cardiac 
dilatation; in two the dilatation was in combination with cardiac hypertrophy. 
In one, case cardiac hypertrophy was present alone. Arteriosclerosis of the 
aorta was noted in five instances; pericarditis in three; and in one case fibrosis 
of the myocardium was noted. 

Kidneys. Acute and subacute nephritis were present in one case each. 
Chronic passive congestion was noted in one instance. Healed tuberculosis 
of the kidneys was present in one case. 

Liver. Chronic passive congestion of the liver was noted in three instances. 
Healed tuberculosis was present in one instance. 

Lymph nodes. In four instances the tracheobronchial lymph nodes were 
involved; in two of these cases caseation was present. 

coMMEier 

A study of the postmortem findings of the eight cases of silicosis 
with coexisting pulmonary tuberculosis disclosed the fact that 
the latter infection may comphcate silicosis in any stage of the 
silicotic disease. It may attack the lower lobes as well as the 
upper lobes. The particular lobes affected depend upon whether 
the tuberculous disease is a reactivated old focus or whether the 
source of the infection is exogenous. The upper lobe disease is 
usually the result of a reactivation of an old tuberculous focus; 
lower or middle lobe disease is usually exogenous in origin. 

The extent of the tuberculous involvement as well as the 
toxicity depend upon the dosage of the bacillary infection and the 
immunological response of the patient. According to Cummins^ 
the extent of the infection is the result of the accumulation of 
inhaled tubercle bacilli m the lungs due to blocked lymphatic 
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drainage caused by extensive silicotic fibrosis in tbe tracheo- 
bronchial lymph nodes as well as in the lung tissue. 

The degree of the immunological response of the host is the 
same as is found in simple tuberculosis. Whether or not there is 
a chemical action of silica upon the pulmonary or lymphatic 
tissue or upon the tubercle bacilli is not altogether clear, — ^both 
such effects have been seen in laboratory animals as well as in 
cultural experiments. 

The principal coexisting diseases found at autopsy were cardiac 
dilatation alone or combined with cardiac hypertrophy. Ac- 
companjung the heart disease was chronic passive congestion in 
a number of organs. Arteriosclerosis of the aorta was another 
finding. 


SILICO-TDBERCULOSIS 

As previously steted, silico-tuberculosis is the classification used for cases 
■which ^ve evidence of both silicosis and tuberculosis and in which the two 
conditions are so extensive and intimately associated as to make it impossible' 
to determine a separate background for each condition. 

Six cases were classified as having silico-tuberculosis. Three of the veterans 
had been engaged in metal mining; one was an anthracite coal miner; one was 
a stone cutter; and one had been engaged in granite cutting. 

The data showing the length of exposure, the duration of the silico-tubercu- 
losis, also the age at death, were not characteristic. 

A study of the sites of involvement did not disclose any characteristic or 
pathognomonic findings, with the exception that as a general rule there was 
greater involvement of the lungs in cases of silico-tuberculosis than in those 
classified as silicosis ivith tuberculosis. 

Pleurae. All six cases gave evidence of bilateral pleural adhesions. In one 
case there was evidence of bilateral hydrothorax in addition to the adhesive 
pleurisy. 

Cardiovascular system. Fom of the six cases gave evidence of cardiac hj^per- 
trophy and dilatation. Two gave evidence of cardiac dilatation without any 
sign of hypertrophy. One case gave evidence of fibrosis of the mj’-ocardium; 
and one showed the presence of chronic myocarditis. One showed the presence 
of arteriosclerosis of the aorta. One case gave evidence of fibrinous pericarditis. 
In reviewing the above data one is impressed ■with the frequency of cardiac 
hj^jertrophy and dilatation. 

, Fiud:her study of the data in table 4 showed the presence of chronic passive 
congestion of various organs, — ^this was no doubt the result of cardiac decom- 
pensation. 
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ASBESTOSIS 

Asbestosis results from the inhalation of asbestos fibers over a period of 
years; usually a minimum period of seven years is required for a subject to 
develop the disease. 

Chemically, the asbestos of commerce is a hydrated magnesium silicate 
consisting primaril 5 ’ of silica (combined silica) 44.1 per cent, magnesia 45 per 
cent, and water 12.9 per cent, while ferrous iron and nickel are present in small 
quantities. 

Asbestosis is caused by a slow growth of fibrous tissue aroimd the bronchioles, 
the smaller air tubes, and between the air cells. The principal sites for the 
deposition of asbestos are the bronchioles. WhUe new fibrous tissue is being 
laid down, that deposited earlier gradually contracts and strangles the essential 
tissues of the lungs, both parenchymal and vascular. FoUoning this, there is 
irritation of the bronchioles, which causes cough and an interference with the 
respirator* function, so that there is an impediment to the interchange of 
oxygen and carbon dioxide, with the result that a state of anoxemia develops, 
accompanied b 3 ' dyspnea and hyperpnea. 

Termination of the disease results either from a supervening infection such 
as lobar pneumonia, bronchopneumonia, or subacute tuberculosis, or, in the 
absence of an infection, cardiac hypertrophy and dilatation may ensue and 
cause death. The cardiac disease results from the widespread fibrosis and 
compression and obliteration of the capilJarj’- blood vessels of the lungs. 

The gross pathological findings in the uncomplicated asbestosis lung consist 
of bands of gray fibrous tissue situated beneath the pleura with prolongataons 
into the deeper portions. The interlobar septa are thick, and careful examina- 
tion reveals deposits of slightly pigmented fibrous tissue along terminal bronchi 
that happen to be cut longitudinally. Cross sections of these structures appear 
as ill-defined areas of fibrosis. The lymph nodes at the root of the lung are not 
appreciably involved. 

Histologicallj' the changes in asbestosis consist of a chronic diffuse interstitial 
fibrosis of the lungs with areas of acute catarrhal inflammation. The character- 
istic asbestosis bodies maj' be seen either singly or in clumps. Thej* are golden 
yellow in color, due to their high iron content and are formed bj’’ the develop- 
ment of an haustrated deposit upon the surface of the mineral fiber. 

The present studj’' includes but one case of asbestosis. The history of the 
case, together with the autopsy findings, follows: 

P. G., a young white man, was discharged from the U. S. 'Navy in June, 1922, 
vith no. disabilitj*. He worked in the carding room of an asbestos plant for 
eight 3 *ears. He began to complain of dyspnea, chest pain, cough, and fatigue 
and lost eighteen pounds in weight. 

He was admitted to a Veterans’ Administration Facility in April, 1930, at 
which time he complained of dj’spnca, nervousness, and tremor of the hands 
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and appeared undemourislied and ill. Sputum examinations Trere negative 
for the tubercle bacillus. His temperature was 37°C. with a pulse of 100. 

Physical examination revealed the presence of bronchial breathing and 
medium rales over both upper lobes. A friction rub was also heard. He de- 
veloped gastric distress, more dyspnea and cyanosis and died suddenly June 8, 
1930, aged twenty-seven. 

The autopsy findings were: Acute lobar pneumonia; asbestosis characterized 
by interstitial fibrosis; bilateral chronic adhesive pleurisy; cardiac hypertrophy 
and dilatation; and chronic appendicitis. 

Microscopic study of sections of the lung showed the presence of a non- 
nodular fibrosis without an}- hyalinization. There was evidence of interstitial 
reaction from the pneumonia. In many places the air spaces contained pneu- 
monic exudate composed of mononuclear and a few polynuclear leukocytes. 

In the fibrous tissue and in the exudate were a great number of asbestosis 
bodies of all shapes and sizes. Some were free and others were inside of giant 
cells. The bronchi contained e.xudate. The capillaries and larger vessels 
were engorged and there was some blood inside of the air spaces. 

DISCUSSION 

The pathological findings in the autopsy material of this group 
of twenty-three cases indicate that silicosis is not only accom- 
panied by characteristic fibrotic lesions of the lungs, pleurae, and 
Ijmiph nodes, but may be complicated by tuberculosis or other 
pathological changes in the respiratory tract and in various 
.organs. 

It is noted that fourteen of the twenty-three cases showed the 
presence of a coexisting tuberculous disease. Tuberculosis as a 
complication of silicosis has been given intensive study by many 
investigators. It is a clinical observation that tuberculosis 
behaves atypicall}’’ in the presence of silicosis. It is usually 
chronic in its course, frequently without any evidence of intoxica- 
tion, and may exist for a long tune without impairment of the 
working capacity of the silicotic. It may be endogenous or 
exogenous in origin. 

The inception of clinical tuberculosis in the sUicotic is de- 
pendent upon a number of factors such as the dosage of tubercle 
bacilli, and the state of immunity of the silicotic subject. If the 
number of tubercle baciUi is great, or if the immunity of the host 
is below normal, the tuberculous infection spreads and becomes 
manifest as clinical tuberculosis. 
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In the silicotic there are conditions favoring the multiplication 
of the tubercle bacilli and also factors which result in a lowered 
immunity of the host. The toxic action of silica on the lung 
parench3Tna with necrosis of the silicotic nodules as well as the 
fibrotic changes in the lymphoid tissue furnish soil which is 
favorable for the growth and multiplication of the tubercle bacilli. 

In addition, impairment of the lymphatic drainage which is 
the result of the extensive fibrosis, blocks the Ijunph flow so that 
there is interference vith the ability of the Ijunph to eliminate 
tubercle bacilli. Accordingly, the organisms remain in the 
lymphoid tissue as well as in the lung parenchjuna and multi- 
ply, — ^thus resulting in a spread of the tuberculous infection and in 
its clinical manifestation. 

There is another waj*- in which tuberculosis may enter the 
respiratory tract and develop in the silicotic : — by the exogenous 
route. This is a type of massive infection which enters the lungs 
and cannot readily be disposed of by the lymph eliminative 
mechanism or by the immunological response of the host. Under 
such circumstances the tuberculous infection spreads and assumes 
clinical importance. 

The heart may also show evidence of disease, — disease which is 
not due to senescent degenerative changes, but to a slow and 
progressive dilatation and hypertrophy caused by increased 
effort due to obstruction of the pulmonaiy circulation, the result 
of extensive fibrosis of the lungs. The cardiac failure is in- 
sidious and slow and brings about a train of symptoms and 
pathological conditions such as dyspnea, chronic passive con- 
gestion of various organs, ascites, hydrothorax, etc. 

The question may be asked whether or not the degenerative 
changes of the heart and of other organs, such as the liver and 
spleen, may be due in part to the toxic action of sUica. If silica 
is toxic and produces pathological changes in the lungs, pleurae, 
and glands, why ma}’- it not produce similar changes in other 
organs? The answer to the question will require additional 
studj' of the cytological and histopathological changes produced 
bj' silica in the various organs and tissues, confirmed by similar 
observations in animals. As a matter of fact such suggestive 
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toxic action iias been noted in experimental animals foUowing the 
injection of silica particles into the circulation. 

SUMMARY 

The following is a su mmar y of the principal pathological find- 
ings in the lungs and other organs of the twenty-three cases in- 
cluded in this study. 

1. All twenty-three cases gave evidence of involvement of the 
pleurae. C3ironic adhesive pleurisy was the usual finding. In- 
volvement of the pleura may be the cause of the chest pain which 
is invariably present in silicotics. 

2. Of twenty-three cases autopsied, fourteen gave evidence of 
an associated tuberculosis- In eight the two conditions were dis- 
cernible as separate and distinct diseases; in six it was not possible 
to ascertain a separate background for either disease so that the 
combined condition was classified as silico-tuberculosis. 

3. Tuberculosis complicated the incipient as well as the ad- 
vanced stages of silicosis. Extra-pulmonary tuberculosis was a 
frequent accompaniment. It was miliary in type, having its 
inception in the pulmonary tuberculous disease. 

4. A study of the location of the tuberculous disease of the 
lungs revealed that in five cases all lobes were affected; in two the 
disease was present in the right and left upper lobes; both lower 
lobes were affected in one; the left lower lobe was affected in one; 
and in five the distribution of the tuberculous disease was in one 
or both upper lobes as well as in the right middle or in one of the 
lower lobes. 

0 . Emphysema was not seen as frequently as was expected, — 
only ei^t of the twenty-three cases gave evidence of this condi- 
tion; four of the eight were foimd in silico-tuberculosis; two in 
third degree silicosis and tuberculosis; one in first degree silicosis 
and tuberculosis ; and one in first degree silicosis. 

6. Chronic lymphadenitis was found in eleven of the twenty- 
three cases; the tracheobronchial lymph nodes were most fre- 
quently affected (nine cases). 

7. In fourteen cases disease of the liver was present; three of 
the fourteen showed evidence of hypertrophic cirrhosis. 
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8. In twelve cases disease of the spleen was present, — six 
showing chronic qilenitis. 

9. The cardiovascular system was a frequent site of disease. 
Hypertrophy or dilatation of the heart, or a combination of the 
two conditions, was a common finding. Thus in three cases 
cardiac hypertrophy was present; in six cardiac dilatation was 
found; and in nine cases cardiac hypertrophy and dilatation were 
combined. In other words, eighteen of the twenty-three au- 
topsied cases gave evidence of hypertrophy or dilatation of the 
heart, or a combination of hj'pertrophy and dilatation. The age 
incidence in the group of eighteen cases was from twenty-seven 
to seventy-two years; the average age was forty-seven and four- 
tenths years. 

10. According to the autopsy findings in the eighteen cases, 
cardiac hypertrophy, cardiac dilatation, or a combination of the 
two conditions, was found in the early as well as in the advanced 
stages of silicosis. 

11. Another finding was that cardiac hjTpertrophy, dilatation, 
or a combination of the two conditions, was found in silicosis 
complicated by tuberculosis. 

12. Arteriosclerosis of the aorta was found in nine of the 
twenty-three cases; in five of these there was concomitant cardiac 
hypertrophy or dilatation. The age incidence of these nine cases 
ranged from thirt 3 ^-seven to seventy-two years; three were in the 
fifth decade of life. The average age of the group of nine cases 
was fifty-two and eight-tenths years. 

13. Chronic passive congestion of various organs due to cardiac 
failure was found in fourteen of the twenty-three cases. 

The present stud}' was made with the cooperation of a number of the medical 
ofljcers of the Veterans' Administration. Cooperation in this study was given 
by Drs. Leroy TJ. Gardner and H. L. Sampson of Saranac Lake, New York, 
and Dr. Harry B, Williams of Veterans’ Administration, Sunmount, New York. 
Technical assistance was rendered by E. K. Stone and A. Bambeiy', of the 
Research SubdixTsion. 
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THE SIGNIFICANCE OF MUCUS IN CARCINOMA OF 
THE PROSTATE GLAND 


FREDERICK PILCHER, JR.* 

Fellow in Urology, The Mayo Foundation, Rochester, Minnesota 

Although occasional cases of gelatinous carcinoma of the pros- 
tate gland have been observed, the frequent occurrence of mucus 
in smaller quantities in cases of prostatic carcinoma has not been 
recognized. In routine examinations of sections of carcinoma of 
the prostate gland at the clinic occasional areas were noted which 
had the appearance of mucus. It was therefore decided to stain 
sections from a considerable number of glands in which car- 
cinomas were growing with stains specific for mucus and from 
them determine the frequency of mucus and its significance in 
this type of neoplasm. 

In the literature and standard textbooks there is little informa- 
tion on this subject. Generally in the textbooks on histology 
there is no note concerning mucus in the epithelium of the prostate 
gland or in its secretions. Occasionally its occurrence is denied. 
Stieve, however, made the statement that the prostatic secretion 
stains weakly with mucicarmine. Apparently the only careful 
study of the prostate in regard to the presence of mucous glands 
and the formation of mucus is that of Schlachta who reported 
mucus-producing cells of two types, those which occurred occa- 
sionally in some of the prostatic acini, and those which occurred 
in true mucous glands, both types being more common along the 
ducts. Mucus-producing cells occur principally near the apex 
of the prostate gland distal to the utricle and in that portion of 
the gland anterior to the urethra. These regions of the gland 
are less often examined in routine histologic studies. AIucus- 
producing cells are most common in the fetus; they rapidly be- 

*Now residing in Calgary, Alberta, Canada. Submitted for publication 
September 25, 1937. 
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come less numerous after birth imtil, in adults, they are very few 
in nmnber and difficult to find. Concerning prostatic carcinoma, 
S imm onds said that colloid degeneration could occur. Obem- 
dorfer thought that colloid carcinoma of this organ belonged 
among the most extreme rarities. Apparently Boyd reported 
the first case of colloid or mucoid carcinoma of the prostate gland. 
His diagnosis was made on gross examination without the aid of 
any special staining technic. More recentlj’’, Klissurow made a 
careful detailed study in another case of colloid carcinoma. 

METHODS 

In this study sections were made from tissue removed during transurethral 
resection in seventy-one cases of adenocarcinoma, in four cases of squamous-cell 
carcinoma, and in thirteen cases of ordinary benign h 5 ’perplasia of the prostate 
gland. Generalb*, three to five pieces of tissue were examined in each case. 
Sections were also made from normal glands obtained at necropsy in ten cases, 
the subjects having varied in age from being stillborn to eighty-three years. 
These glands weighed less than 15 gm. and microscopically were within the 
limits of normal. All the specimens had been fixed in 10 per cent formalin for 
periods of from two months to three years. Sections from each case were 
stained with hemato.xj'lin and eosin by a standard technic, and with mucicar- 
mine according to the following technic: (1) The formalin-fixed tissue was em- 
bedded in paraffin, (2) sections were cut at 8 microns, (3) sections were then 
deparaffinized, (4) sections were placed for twenty minutes in picric acid solu- 
tion, which was made by adding 5 cc. of glacial acetic acid to 75 cc. of a saturated 
aqueous solution of picric acid, (5) sections were then washed fifteen minutes 
or longer in running tap water, and (6) stained in alum hematoxjdin for five 
minutes, (7) they were again washed well in tap water, (8) i mm ersed in a satu- 
rated aqueous solution of lithium carbonate for one minute, (9) washed in tap 
water, (10) stained in muci carmine for twenty minutes, (11) washed in water, 
(12) dehydrated in 95 per cent alcohol, acetone, carbol xylol, and (13) mounted 
in balsam. The mucicarmine stain was made fresh each time by mixing 4 grams 
of carmine (Alum Lake), 1 gram of aluminum chloride, and 8 cc. of water. 
This was heated slowly for several minutes and then made up to 400 cc. with 
50 per cent alcohol. Mucicarmine stains mucus and tissue containing mucus 
a bright red, in contrast to the siurounding tissue which is stained pale blue. 

Each carcinoma was graded microscopically according to Broders’ method 
for determining the degree of malignancy, A method was then devised for 
grading the amount of mucus in the sections, although this was difficult because 
of its irregular distribution. If any mucus at all was present in any portion 
of any section, the case was classed as being of grade 1 for mucus. If a fourth 
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to a half of the acini or cell groups of any pven microscopic field in any portion 
of the tissue contained mucus, then it Tras classed as grade 2 for mucus. Wlien 
more than half the cell groups contained mucus it was classed as grade S, and 
those cases were considered as being of grade 4 for mucus when any microscopic 
field was found to contain mucus in more than three-fourths of its area. 

Not aU of the microscopic fields showed the same amount of mucus. Occa- 
sional in a section classed as containing mucus of grade 4 there would bo 
microscopic fields containing none at all. Generally the number of areas con- 
taining mucus was proportional to the mucous content of the area showing the 
maximal amount of mucus. In a section classed as grade 4 because of a very 
large amount of mucus in one particular microscopic field there would generally 
be mucus in nearly every microscopic field and, usually, much mucus in eveiy 
field. On the other hand, a section classed as grade 1 because of the relatively 
small amount of mucus in a given area would reveal only a few areas containing 
mucus whDe most of the fields contained none at all. 

RESULTS 

In the sections of ten normal prostate glands mucus was found 
in four. There was only the slightest trace of mucus in each of 
these four cases and, in two of them, the mucus was definitely in 
a short gland adjacent to the urethra and not in the deeper acini 
of the prostate gland itself. Table 1 and figure 1 illustrate the 
distribution of mucus in the other cases: There were thirteen 
cases of hyperplasia of the gland. Some mucus was present in 
every case, nine of them having mucus of gi-ade 1, two mucus of 
grade 2, and two mucus of grade 3. There were eight cases of 
grade 1 adenocarcinoma of the prostate; one with mucus of 
grade 1, three with mucus of grade 2, two with mucus of grade 3, 
and two with mucus of grade 4. Of twenty cases of grade 2 
adenocarcinoma of the prostate gland, two showed an absence of 
mucus, twelve mucus of grade 1, two mucus of grade 2, three 
mucus of grade 3, and one mucus of grade 4. Out of twenty-six 
grade 3 adenocarcinomas of the prostate, ten revealed no mucus, 
nine mucus of grade 1, foiu- mucus of grade 2, two mucus of grade 
3, and one mucus of grade 4. In the seventeen grade 4 adeno- 
carcinomas of the prostate, there was no mucus in eleven, four 
contained mucus of grade 1, one mucus of grade 2, and one mucus 
of grade 3. There was no mucus in any of the four cases of 
squamous-cell carcinoma of the prostate gland. 
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TABLE 1 

Amount of Mucus Present in Prostate Geand 
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COMMENT 

It is at once apparent that the amount of mucus present in 
prostatic carcinomas is definitely related to the degree of malig- 
nancy. Its amount is inversely proportional to the degree of 
malignancy, the lower the degree of malignancy the greater being 
the production of mucus. On the other hand, when the degree of 
malignancy was high, the production of mucus was small. Even 
the high-grade carcinomas contained mucus only in their some- 
what slower-groving areas, the extremely rapidly growing areas 
containing no mucus whatever. 

Embryologically the prostate gland is derived from the urethra. 
It is the most highly specialized gland derived from this source 
and has a specific function. Ordinarily the adult gland contains 
very few mucous cells and produces little mucus. Other glands 
derived from the urethra, which are less highly specialized, have 
as their principal function the production of mucus. Schlachta 
observed considerable mucus in the young developing prostate of 
the fetus. The occurrence of mucus in carcinoma of the prostate 
gland may be due to the less differentiated and less specialized 
carcinoma cell reverting to a more primitive function of mucus 
formation which is rarely exhibited in the fully differentiated 
adult cell of the prostate. In the more rapidly growing high-grade 
carcinomas, the ceils are too undifferentiated to function as pro- 
ducers of mucus. 
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EDITORIAL 
The Ideal Vaccin'e* 

The specificity of vaccines and the efficacy of vaccine therapy 
have been subjects for study since even before the days of Pasteur. 
Jenner^s remarkable success with cowpox vaccine, later rational- 
ized by the early studies in bacteriology’' marks the first of many 
attempts to prevent or treat infectious disease according to basic 
immimologic principles. Some have been successful, many have 
failed. In some instances failure has been due to the use of the 
wrong organism, as in pertussis and influenza, while in many more 
results have been poor even though the actual etiologic agent was 
employed. Although there is much of which we are stfli igno- 
rant, we have reached a stage where we now understand more 
clearly the desiderata for an ideal vaccine. 

The recognition and separation of the virus diseases has been a 
distinct forward step. Assuming that present belief is correct, 
that influenza, acute coryza, pohomy^elitis, epidemic encephalitis, 
measles, varicella, etc. are %drus infections, there will be no more 
fruitless attempts at prevention "with bacterial vaccines. The 
recognition that -virus diseases may be prevented only with Ihing 
■virus has stimulated research in their attenuation which we may 
hope will eventually be productive. The development of -virus 
vaccines is a field in and of itself. 

Bacterial vaccines are in quite another category. Early suc- 
cessful work, as -with typhoid and cholera vaccination, brought 
out that repeated inoculation with increasing strength is often 
more successful than single injections. This is a step forward 
which however was found not to solve all vaccination problems. 

Prophylactic vaccination against tubercle bacillus infection 
remains a puzzle. Calmette and Guerin, possibly borro-wing 
from observations on -vdrus infection as well as from the fact that 

* Received for publication December 23, 1937. 
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lowgrade tuberculous infection appears to protect against reinfec- 
tion, have carried on extensive investigations in the use of an 
attenuated li^dng organism. This remains in the experimental 
stage. Immunologic studies of the tubercle baciUus and of other 
bacteria, especially the pneumococcus have given us what appears 
to be a clearer understanding of the nature of bacterial allergy 
and its possible relationship to bacterial immunity. The present 
status may be briefly summarized as follows. 

Although Rosenau and Anderson demonstrated very early that 
guinea pigs may be sensitized to tubercle germ substance and 
may be made to react anaphylactically thereto, the clinical 
evidence of sensitization is the familiar delayed or tuberculin 
type reaction. Tubercle germ substance may be divided into a 
nucleoprotein fraction, apparently responsible for the tuberculin 
type reaction, and a soluble residue. Pneumococcus has lilcewise 
been divided into a group-specific protein and a type-specific 
carbohydrate. The latter appears to act as a hapten. The 
presumption of bacteriologists is that hapten also exists in 
tubercle germ substance but is destroyed during the process of 
fractionation. It is not likely to be destroyed in those micro- 
organisms which are more easily fractioned, by autolysis, such 
as the pneumococcus. 

Although bacterial haptens like other haptens cannot sensitize 
except when combined with the specific protein, they can produce 
allergic shock, positive skin reactions of the early wheal type and 
positive reactions on passive transfer by the Prausnitz-Kustner 
technique. 

Those who are interested in bacterial allergy report that the 
characteristic positive reaction to any of the common respiratory 
vaccines is of the delayed tuberculin type but that occasionally one 
observes early wheal tj^pe reactions. The suggestion seems ap- 
propriate that in the absence of a wheal reaction to a bacterial 
vaccine, the probability is that the organism has been so denatur- 
ized that its presumptive hapten component has been destroyed. 
If this should turn out to be the case it is at once obvious that such 
vaccines are not ideal because they have been too greatly de- 
naturized. 
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One jDossible reason for failure in some conditions lias been the 
difficulty of making a vaccine or bacterial extract in ■which the 
test substance may be said to be absolutely identical to the 
organism which was removed from its focus in the patient. In 
the production of bacterial anaphylaxis animals were sensitized 
■with bacterial substance which had been grown artificially and 
were shocked foUo^wing reinjection of the identical material. 
This is quite a different process from that of obtaining the pre- 
sumptive bacterial antigen from a source of infection in the body, 
growing it on artificial culture media, and killing it either ■with 
heat or chemicals. The test material can scarcely be considered 
identical with the original. Sterilization by grinding in a ball mill 
imtil each indmdual bacterium is disrupted should prevent the 
denaturization that presumably accompanies heat or chemical 
treatment, but even so, the character of the culture medium may 
theoretically at least cause some alteration in antigenicity. It 
has been found for example that typhoid vaccine gro^wn on a 
protein rich medium is more likely to produce chiU and fever when 
given intravenously than is one which was prepared on a protein 
poor medium. The change in antigenic capacity may be both 
quantitative and quaUtative. There is e-vidence for example in 
food allergy, that the nutritive source may cause sufficient altera- 
tion to remove allergenic activity. Thus Kern has described a 
patient who has sjTnptoms after eating Michigan celery but can 
eat celerj’- grown in Pennsylvania ■with impunity. The present 
writer has a patient who can eat Colorado celery but not Michigan 
celery. This same person can eat California oranges but not 
Florida oranges. Another patient cannot eat California oranges 
but has no sjunptoms from Florida oranges. 

It would appear, therefore, that the most nearly ideal vaccine 
should be one which is sterilized in a ball mill and which is grown 
on a medium which contains human blood as the chief nutritive 
ingredient. Undoubtedly many other modifications in the tech- 
nique of vaccine preparation vdU be necessary before the ideal 
vaccines for all organisms have been prepared. 


W. T. Vaughan. 
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The Registry of Medical Technolo^sts broke all records in the number of 
applicants for the last semi-annual examinations. Of the 56S original entries, 
there were 69 cancellations on account of illness or other reasons. Of the bal- 
ance 464 passed the examination successfully and 35 failed. The practical 
and written tests were held in various parts of the United States and Canada 
under the direction of 124 clinical pathologists. The total number of Regis- 
trants now runs up to the sizable figure of 4467. 

Many inquiries reach the Registr 3 ’^ from certificate holders who seek post 
graduate instruction in a particular field of laboratorj" work. Data are now 
being secured and a director^’- assembled where facilities for such studies are 
available. In this connection a summer course in parasitology is announced 
by the Rocky I^Iountain Biological Laboratory, at Gothic, Gunnison, Colorado, 
combining a delightful environment in the heart of the Rockj' Mountains vdth 
instruction by experts in this branch and at very moderate cost. Those in- 
terested may write for details to Dr. John C. Johnson, 26 Price Street, West 
Chester, Pennsylvania. 

The first regional seminar in hematology was held in Rochester, Minnesota, 
on February 25 and 26, 1938- There were twenty men in attendance from the 
States of North Dakota, Minnesota, Wisconsin, Iowa, Indiana and Illinois. 
Two sessions were held each day, from 9:00 to 12:00 a.m. and from 2:00 to 
5:00 P.M. 

On the first morning. Dr. BjTon Hall discussed the histogenesis of blood cells. 
This was followed by a resum6 of the morphologic findings ns well as some 
clinical data on the anemias bj' Dr. Frank J. Heck. The rest of the morning 
was devoted to a studj' of blood smears of the anemias. 

The first afternoon, Dr. ^Malcolm Hargraves talked on “Toxic infectious 
changes in the blood and the blood picture in infectious mononucleosis.” 

The second morning. Dr. Charles Watkins discussed the morpholog)’’ of the 
leukemias, and in the afternoon Dr. Hal Downey, of the Universitj’ of Minne- 
sota, talked on "Reticulo-endotheliosis.” 

It seems desirable, in seminars of this type, to present in conjunction m'th 
the morphologic discussion a brief resumd of the salient facts as regards the 
sjTnptomatology as well as treatment. At the present time, collections of 
slides are being made of the various blood d 3 ’.ecrasias so that tliis material will 
be available to other groups throughout the country who might wish to conduct 
similar seminars. 

There is a'vailable to the membership of the Societj* now, a set of blood slidM 
of the commoner blood dj’serarias which can be obtained from the Hematologic 
Registrj' under the follomng conditions: 
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, 1, A deposit of $5.00 "ndll be required to cover tie slides. Upon return of 
slides, $3.00 vriil be returned to the member, the rest being retained to 
cover cost of shipping and expense in maintaining this service. 

2. The slides may be kept a maximum of sixty daj's. If they are kept be- 
yond this time the member vill be charged rental at the rate of $1.00 for 
each thirty dajrs or fraction thereof. 

Slides maj' be obtained by addressing Dr. Frank J, Heck, Mayo Clinic, 
Eochester, Alinnesota. 

In response to a call issued by the Hev' York State Counselors of the Ameri- 
can Society of Clinical Pathologists JBfty-five pathologists met at dinner in 
Albany on February 26, 1938 to discuss the desirability of forming a state asso- 
ciation. Following the election of temporary officers it was voted to organize 
such a society, and a committee of m'ne was elected to draw up a constitution. 
The next meeting will be held in New York City at the time of the Annual 
meeting of the Medical Society of the State of New York in May when a per- 
manent organization will be effected. 

‘TDb. BE^-JAms" AND "De. Moran” 

In the hfarch Jouenad attention was called to a specialist in rubber checks 
calling himself “Dr. Benjamin.” 

This man, or a similar individual recently appeared in Spokane, Washington 
as 'TDr. Moran,” but was unsuccessful in his endeavor to cash a check. In 
order that he may not succeed elsewhere his description is again published to- 
gether with added information forwarded from Spokane by Dr. Robert F. E. 
Stier. 

The man is of average size, about 40 years old with hair tinged with gray. 
His face is round with small, dark, slightly prominent e 5 'es. He has a short, 
thick neck. The Spokane adventurer showed an oval scar, apparently from 
an operation to uncover the parietal bone, which he states to have been a de- 
compression for a fractured skull following an automobile accident. About an 
inch above the ear there is a depression. 

Both of these men — ^if they are two — talk fluently about pathology and 
patholo^sts. 

Information of the arrest of one of these men has recently been received. 

On to San Francisco 

Present indications suggest that the coming Convention in San Francisco 
June 9, 10, and 11 will be replete with interest. 

The Palace Hotel wili be the headquarters of the Society. All reservations 
are being handled by Dr, Frederich C. Wamshuis, 450 Sutter Street, San Fran- 
dsco. 

The Seminar this year will be devoted to a study of ‘‘The Pathology of The 
.Skin” and will be conducted bj’’ Dr. Bee McCarthy of Washington, D. C. in 
cooperation with Col. J. E. Ash of the Army Medical Museum. 
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Diseases of the s)dn, for Sludenls and Praclilioners. B}' Otn’ER S. Ormsbv, 
M.D., Clinical Professor and Chairman of The Department of Dermatology, 
Rush ^Medical College of The University of Chicago, Dermatologist to the 
Presbyterian and St. Anthon 3 '-’s Hospitals, Chicago, etc. Revision of The 
Histopathology and Mycology by Clark Wylie FesTverud, B.S., M.D., 
Assistant Clinical Professor of Dermatologj’’, Rush Aledical College of The 
University of Chicago, Assistant Attending Dermatologist, Presbjterian 
Hospital, Chicago. Cloth. 5th Ed. 1334 pp.; 658 Ulustrations and 3 
colored plates. $12.00. Lea and Febiger, Philadelphia, Pa. 

Those alread 5 ' familiar with this excellent book will not be surprised that it 
has reached a fifth edition. Those hitherto unfamiliar with it will recognize at 
once that it is an outstanding comprehensive and authoritative presentation 
well worthy of the reputation it has attained. 

The practical experience of the author is apparent on every page. He ivrites 
well and clearl}- and very obidously has a remarkably comprehensive under- 
standing of his subject. 

The present edition has added descriptions of twenty new diseases and forty- 
four neu' illustrations and the entire text has been subjected to extensive re- 
vision. 

The difficult}’^ of forming clear cut pictures of skin affections from description 
alone has long been apparent. The numerous illustrations in this book are not 
onty well chosen but e.vcellently reproduced. The book will, therefore, prove 
of great use and value, not only to the student and physician, but also to the 
pathologist who will also be especially interested in the discussion of the his- 
topathology and m 3 ’'cology of the diseases of the skin. 

All in all, this book can be recommended without reserve as a well-planned, 
well written and eminentl 3 ' practical and valuable tc.xt. 

Clinical and Experimental Investigations in Agramdocylosis, with Special Jiefer- 
cncc to (he Etiology. By Prebex Plum, N 3 ii Nordisk Forlag Paper. 410 
pp., 26 colored microphotographs and numerous other figures. H. K. 
ILcwis Co., Ltd. London. 

This is one of the most comprehensive studies of agranulocytosis this reviewer 
has encountered, embracing not only a thorough study of the literature, but 
detailed accounts of 114 cases personally studied by the author, 36 of which 
came to autopsy. 

The extent of this study' can be seen from the table of contents: Hi.storic.a1; 
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Occurrence; Clinical SjTnptoms; Hematological Signs; Laboratorj-- Examina- 
tions; Etiology; Pathogenesis; Diagnosis; Prognosis; Course; Treatment. 

From Ms own studies, as well as by anal 3 f*sis of the work of other investi- 
gators, the author is convinced that the most frequent cause of agranulocytosis 
is amidopyrine and emphasizes the fact that the presence of this drug may be 
concealed by a variety of proprietary names. 

: In view of the frequency and importance of this condition tMs study is a con- 
tribution of outstanding value and importance. 

Lectures on the Epidemiology and Control of Syphilis, Tuberculosis, and Whooping 
Cough, and Other Aspects of Infectious Disease. By* Thorvald IVIadsek, 
M.D., Director of the State Serum Institute of Denmark, Copenhagen, 
Chairman of The Health Committee, League of Nations. Cloth. 216 pp.; 
72 figures. S3. Williams & Wilkins Co., Baltimore. 

This book contains the fifth series of Abraham Flexner Lectmes ^ven in the 
School of Vanderbilt University. TMs volume, though small, contains a 
wealth of information. 

The first lecture contains a comprehensive and authoritative account of the 
measures developed in Denmark for the control of venereal disease with special 
reference to syphilis. 

In view of the present interest in tMs problem in the Umted States, tMs 
lecture is of great interest. It is of especial interest to note that the campaign 
in Denmark had its beginning as long ago as 1776 and underwent many vicis- 
situdes prior to the law of 1906 under wMch the program is now carried out. 

The second lecture discusses in detail the mechanism of bacterial infection; 
the third, tubercMosis; the fourth, the influence of seasons on infection: and the 
final lecture, discusses whooping cough. 

These lectures are of great interest and value and this book well deserves 
a place on the bookshelf of every phy*sician. 

Approved Laboratory Technic: Clinical Pathological, Bacteriological, Mycological, 
Parasitological, Serological, Biochemical, and Histological. By JoHX A. 
Kolmer, M.D., Dr.P.H., Sc.D., L.L.D., L.H.D., F.A.C.P., Professor of 
Medicine, Temple IJmversity; Director, Research Institute of Cutaneous 
Medicine; Formerly Professor of Pathology and Bacteriology*, Graduate 
School of Medicine, IJmversity of Pennsylvania; and Fred Boern-er 
V.M.D., Assistant Professor of Bacteriology, School of Medicine and Gradu- 
ate School of Ivledicine, University of Pennsylvania; Bacteriologist, Graduate 
. Hospital, PhiladelpMa. Cloth, Ed. 2. 893 pp.; 12 colored plates and 380 
text illustrations. D. Appleton-Century Co., PhiladelpMa. 

' This second edition, rewritten, extensively revised and reset is indubitably 
a better and more complete text than its predecessor. Not only has the entire 
book been subjected to a thorough revision, but new chapters have been added 
covering Methods for The Hormonal Diagnosis of Pregnancy, Hydatidiform 
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Mole, Chorionepithelionia and Teratoma of The Testes, Diagnostic Mycological 
Methods, Methods of Examination of The Skin and IMucous Membranes for 
Animal Parasites, and Histological Methods and The Preparation of Jfnseutn 
Specimens. The sections on Parasitology and Toxicology have been thoroughly 
re%'ised and improved. 

The twentj'-eight contributors are all well knomi and thoroughly competent 
in their respective fields and their discussions may be regarded as authoritative. 

Without doubt, this volume will continue as before a standard and valuable 
reference text. 

Manual of the Diseases of the Eye, for Students and General Practitioners. By 
Chaulbs H. May, M.D., Consulting Ophthalmologist to Belle\uie, Mt. Sinai 
and French Hospitals, New York; Formerly Chief of Clinic and Instructor In 
Ophthalmology, Medical Department of Columbia University and Director 
of The Eye Service at Bellevue Hospital, New York. Cloth. Ed. 15. 376 
illustrations, 7S colored figures. William AYood & Co., Baltimore. 

This book is so well knonm as a standard texl in numerous medical schools 
that it is only necessary to say of this fifteenth edition that it fully duplicates 
the exceptional standard of its predecessors. 

N'ot So Long Ago. A Chronicle of Medicine and Doctors in Colonial Philadelphia. 
By Cecil K. Drikkeh, M.D., Sc.D., Professor of Physiology and Dean of 
The School of Public Health, Harvard University. Cloth. 153 pp. 53.50. 
O.xford Universitj' Press, New York. 

This is a book of such intriguing interest that, once begun, it is difficult to 
relinquish until the last page has been turned — noth regret. 

Based upon the diaries kept by the author’s great-great grandmother during 
the years 175S-1807 it presents a viand and unforgettable picture of life in 
Colonial Philadelphia and, particularly, of medical practice in Colonial times. 

In these modem days it is impossible, without the help of such records as 
these, to appreciate the total lack of sanitation, the primitive bathing facilities, 
and the accepted habits of life of emn well-to-do families which were, after all, 
as the title of the book suggests, “not so long ago.” 

It is, however, very easy to appreciate bow ineidtable were the plague.s of 
malaria, dysonterj’’, tj^ihoid and yellow fever common in those times; all of 
winch are graphically described in homely language. Fortunate in their cir- 
cumstances, the family had for medical attendants such historic figures as 
Benjamin Rush, William Shippen, Philip Sjmg Physic, Adam Kuhn and John 
Bard who appear in the pages of the diary as lirdng personalities. 

YTiile the diarj' of Elizabeth Drinker has become an historical document and 
has been utilized before in part in recording the history of Philadelphia during 
the Revolution, it lias not hitherto been used to present the picture of daily life 
in Colonial Philadelphia. 
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Dr. Drinker has chosen Ttith exceptionai skili such excerpts as form a bal- 
anced and connected story, not only of life from day to day, but one presenting 
a vivid picture of Colonial medicine and Colonial doctors. 

There is so much in this book of varied and continued interest that one is 
tempted to regret the absence of an index for ready reference. For thi<; is a 
book to be read and reread Tvith increasing pleasure. 

It is difficult to imagine any one to Vrhom this book would not prove of 
absorbing interest. 

Surgical Pathohgg of ihe Diseases of the Neck. By Abthue E. Heetzler, M.D., 
Surgeon to the Agnes Hertzler Memorial Hospital, Halstead, Kansas, Pro- 
fessor of Surgeiy, University of Kansas. Cloth. 237 pp.; 206 illustra- 
tions. J. B, Lippincott Co., Philadelphia. 

The book maintains the high standard of the previous monographs on Sur- 
gical Pathologj- by the same author. 

Its outstanding characteristic is its ob-vious foundation in experience, not 
only extensive but digested and anah’zed with imderstanding. Professor 
Hertzler speaks from personal knowledge and extensive study, and speaks with- 
out ambiguity. 

The thoroughness with which the subject is covered is seen by the table of 
contents: Preview of The Surgical Affections of The Neck; Hodgkin’s Granuloma 
(Ljmphoblastoma); Lymphosarcoma; Lympho-endothelioma; Pare Primary 
Tumors of The Neck; Diseases of Vestigial Rests; Benign Tumors of The Neck; 
Diseases of The Salivarj- Glands; Secondary* Tumors of The Neck; Inflammatory* 
Affections of The Neck. 

This is a book which well deserves a place in the library* of surgeon, pathol- 
ogist, and physician and which can be read not only with profit but with pleasure. 

The numerous illustrations are not only* excellent but excellently reproduced. 
No mistake wxU be made in the purchase of this volume. 

A Handbook of Accepted Remedies. Edited by P. J. HAn’zlik, M.D. Paper. 
Ed. 2. 115 pp. SI. Issued by the Department of Public Health, San 
Francisco, J. C. Geiger, Director. Published by J. W, Stacey, Inc., San 
Francisco. 

This is a small pocket-size hand book containing much of interest to the 
interne and, indeed, to the physician at large. 

It contains, in addition to 57 pages h'sting drugs, their doses, indications and 
contraindications, brief summaries of the treatment of emergencies, symptoms 
and rieatment of poisoning, diagnostic procedures, and miscellaneous in- 
formation. 

Tumors of Bone (Including the Jaws and Joints). By Charles F. Geschickter 
M.D. and Htjeeay M. Copeland, M.D. With Forewords by Dean Lewis, 
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M.D. and the late Joseph Colt Bloodgood, hf.D. Cloth. Ee^dsed Edition. 
832 pp., 525 figures. The American Journal of Cancer, Neiv York. 

This revised edition of a veil known and authoritative text upon tumors of 
the bone will be cordially welcomed by surgeon, pathologist, roentgenologist 
and physician alike. 

The foreword by Dean Lewis presents in succinct and striking manner the 
interpretation of clinical findings, while that by the late Dr. Bloodgood presents 
the rules of diagnostic and therapeutic procedure for bone lesions. 

The main te.xt has been e.vtensiveb’’ revised to include the newer data relative 
to tiunors related to osteogenesis, a rewriting of the sections devoted to Ewing’s 
sarcoma and the osseous changes produced by Ijunphoma and blood dyscrasias; 
and the addition of chapters on tumors of the cranial bones, the jaws and the 
tendon sheaths, joints and bursae. The supplement dealing with bone diseases 
has also been enlarged. 

Tlie volume is profuselj' illustrated and, as the case with publications from 
this source, are not only excellent in character but superbly reproduced. 

All in all this is an excellent and valuable book of especial interest to the 
pathologist. 

Cutaneous Cancer and Precanccr. A Practical Monograph. By GEonoE H. 
ALvcICee M.D., Professor of Clinical Dermatology and Syphilology and 
Director of The Skin and Cancer Unit, New York Postgraduate Medical 
School and Hospital, Columbia University, and Anthony C. Cipaewro, 
M.D., Associate in Dermatology, Skin and Cancer Unit, New York Post- 
graduate Medical School and Hospital, Columbia University. With a Fore- 
word by Francis Carter Wood, M.D. Cloth. 222 pp., 245 illustrations. 
The American Journal of Cancer, New York. 

This is, indeed, a practical book, useful to the practitioner at large as well as 
to the specialist. Not offered as a reference book it is clearly, as described in 
the Preface, a manual based upon undisputed facts and experience. 

The main sections of the book discuss: I, The Morbidity and Mortalitj' of 
Cutaneous Cancer; II, Tlie Precancerous Dermatoses; III, Carcinoma and 
Sarcoma; and D'', Established Therapeutic Methods. In each section the 
Simptomatology, diagnosis, etiology, pathology and treatment of precanccr 
and cancer of the sldn and mucosa are discussed clearly, succinctly and in- 
telligibly. 

The numerous illustrations are of outstanding excellence. Each chapter 
concludes with a pertinent bibliography and an index makes the contents readily 
accessible. 

This is a book the pathologist will be glad to have and the physician should 
enthusiastically welcome. 

Early Medieval Medicine, With Special Reference to France and Ckarirc?.^ By 
Loren C. MacKinney Pn.D., Professor of Mediev'al History', University of 
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North Carolina. Cloth. 247 pp., 9 plates, ^2.75. Johns Hopkins Press, 
Baltimore. 

In this %'olume are presented the Noguchi lectures delivered by Professor 
IMacKinney before the Johns Hopkins Institute of The Historj’" of Medicine. 

The volume is divided into three main sections: I, The Dark Age Concept 
and Early Medieval Aledicine; H, Medicine in Mero\dngian and Carolingian 
Prance; and HI, jMedical Progress at Chartres in the Tenth and Eleventh 
Centuries. 

To those interested in medical history — as all physicians should be — ^this 
little book will prove of absorbing interest. Professor MacKiimey has woven 
in well chosen words a panoramic tapestrj' depicting medicine in the Aliddle Ages 
based upon extensive research and original documents as shown in the fifty- 
eight pages of notes appended to the text. 

The medical historian wU receive this volume with pleasure and enthusiasm. 
To the reader at large, and to the phi-^sician who may have neglected this phase 
of his chosen profession, this book will present a story of absorbing interest. 
This volume may be recommended with enthusiasm and without reserve. 

Fever Therapy. Abstracts and Discussions of Papers Presented at The First 
International Conference on Fever Therapy. Edited by WanTER M. Simp- 
sox, M.D., and WinuAii Bieriux, M.D. Cloth. Pp. 486, S5.00. Paul 
B. Hoeber, Inc., New York. 

There is little doubt that fever therapy represents an epoch-making thera- 
peutic advance. Still in its infancy, this subject has awakened international 
interest and this book, therefore, presenting abstracts of the papers read at the 
First International Conference on Fever Therapy contains much of great 
interest. Both the abstracts and the discussions of the papers are presented in 
English, French and German. 

While it is to be regretted that space did not permit the publication of the 
papers in full, the abstracts present a clear survey of the varied and important 
phases of this new type of therapy which seems to possess an ever-increasing 
field of usefulness. 
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CLINICAL PATHOLOGY TODAY* 

CARL W. aiAYNARD 

’‘Apart from the guarantee of our own convictions, the observable 
direction ■ of living nature is our guarantee of right" (Julian 
Huxley) 

Custom decrees that each president of this society shall render 
an up-to-date report on the state of the clinical pathologist, 
as he imderstands it. My predecessors have done their duty 
in this respect vith noteworthy success. Thej’' have defined 
the clinical pathologist as “a. consulting physician whose chief 
interest lies in the diagnosis of disease by laboratory methods.” 
They have shovTi that the clinical pathologist is an ine\dtable 
and essential • product in the evolution of scientific medicine. 
They have recognized the fact that since his contacts are chiefly 
■with fellow physicians rather than with patients, he must be of 
exceptional personality and training. They have demonstrated 
that both the patient and the patient’s medical attendant benefit 
from his counsel. Indeed, in the diagnosis of malignant disease, 
and in the development of hospital organizations, he has been 
classed as indispensable. 

The economic phase of the specialty is influenced by numerous 
factors, among which may be noted the facts that much medical 
laboratory w-ork is institutional; that technical diagnostic pro- 
cedures can be carried out by highly trained workers who are 
not physicians; and that current practice in medical education 
presumes that all graduates will possess a certain degree of skill 
in the use and interpretation of iaboratorj’- findings. Based on 
these accepted facts it has been suggested that clinical pathology 
is a specialty only of convenience, not of necessity. A survey 
of the practice of medicine today establishes beyond question 

*Presidentifll Address before the 17th Annual Convention of the American 
Society of Clinical Pathologists, San Francisco, June 9-11, 1938. 
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the essential importance of the specialty. Unless the future 
brings lesser ideals and lower standards of scientific excellence 
in the care of the sick, the necessity for physicians specially 
skilled in diagnosis b3’’ laboratory methods ndll continue. 

lYhen the first clinical pathologist began his practice he was 
pioneering — a missionarj'- rvith a new medical gospel. Today 
every medical student has the opportunity to learn the elements 
of laboratory diagnosis. The graduating interne enters practice 
more or less familiar with the common laboratorj' procedures, 
and for a time may perform them himself. He can employ a 
technician, and frequently does so. If his technician has a 
current certificate from the Board of Registry, she should do 
reliable work. This is a proper procedure, and the only way 
manj’" unhospitalized patients can be furnished prompt and 
economical routine laboratory assistance. But the basic sciences 
are extensive and changing. The general physician cannot keep 
up with them as his clientele increases. Within a few years his 
medical school technique is forgotten or superseded, and he does 
need, and call for, assistance from the laboratoiy specialist. 

The clinical pathologist is a physician, not an overpaid tech- 
nician. He developes technical procedures for the benefit of 
the sick, then plans for their widest possible use. Measures 
which are universal!}^ knonm, easilj’’ applicable, and self-in- 
terpreting are properly carried out by each physician for his 
own patients. The rhinologist does not treat all cases of rhinitis, 
nor the ophthalmologist every conjunctivitis. In the assembling 
and development of useful laboratory aids, in the training of 
technicians and the super\dsion of their work, and in the field 
of tissue pathology, the clinical pathologist is established. His 
leadership in a most progressive phase of medical diagnosis will 
continue to be indispensable. 

As to the present condition of the clinical pathologist, in 
June, 1938, there are, however, several phases wortly of notice. 

1. The prevalent opinion that laboratory' costs are high, if 
not excessive. E^'cry reader is familiar with the current ex- 
pression “expensive laboratory ser\'ice.” This idea was prom- 
inent in the report of the Committee on the Costs of jMedical 
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Care, and in. that- report was linked with the suggestion that 
laboratory servdces should be rendered by the State or by its 
^bdivisions. A recent commentor suggests that the pathologist 
has been less vocal in keeping his work before the profession be- 
cause so much of his work is mechanical. The failure of the 
Committee on the Costs of hledical Care so much as to mention 
the Clinical Pathologist as a part of the medical picture, was un- 
doubtedly^ due to ignorance on the part of the Committee, and 
ignorance could well have been due to the lack of a pathologist 
spokesman. We have been too much devoted to mechanical 
work with not enough real practice of clinical pathology. 

Certainly laboratory tests do cost something; even more cer- 
tainly their direction and interpretation must be considered as 
part of the costs of medical care; and just as certainly does this 
expense contribute as much to the patients’ welfare, dollar for 
dollar, as does any other part of the healing art. Consultation 
fees need not be charged for the simplest of routine tests, and 
charges are adapted to low incomes by every physician. The 
expression “expensive laboratory service” should be replaced by 
“indispensable laboratory service.” 

2. The variety of situations in which the clinical pathologist 
is carrying on his activity, and the opportunities in these situa- 
tions. 

The American Society of Clinical Pathologists has 533 mem- 
bers, which includes approximately’' half of the physicians who 
are eligible for membership. A rather loose classification in- 
dicates that of this number there are about 27 teachers and 
research workers, 265 hospital pathologists, 44 group clinic 
pathologists, 168 pathologists practicing privately, and 29 public 
health workers; federal, state, county and municipal. 

The intimate correlation of teaching and research prevents 
more than a formal di^ision under the two terms. In fact many’ 
research problems are receiving competent attention from work- 
ers in each of the subgroups of clinical pathology. 

The teacher must fit the medical student with a fundamental 
understanding of the laboratory’ sciences in their relation to 
. the diagnosis and treatment of disease. He may well be ex- 
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pected to present the need for the specialist in clinical pathologj', 
his professional advantages, and what he maj’’ expect financially. 
Contemporary attempts by members of the medical profession, 
and others, to promote governmental aid in financing medical 
schools may prove to be an early step in changes which will in- 
volve the clinical pathologist as a teacher, along with the rest 
of the educational organization. 

Pure research endeavors likewise are subject to economic 
influences. Endovnnents rise and fall, commercial possibilities 
stimulate current financing, and the federal government con- 
tributes. Opportunity is here for the pathologist who is quali- 
fied bj’- ability and training. 

The field of the hospital laboratorj’- is by nature a large one, 
and has its own problems, often discussed before this Society. 
The concentration of patients necessitates a concentration of 
diagnostic facilities. Since a certain part of hospital laboratorj' 
work is routine, a repetition of well-established procedines, it 
is proper that we have secured technical assistants to carry out 
this routine. Large institutions, well endowed, furnish abundant 
opportunity for the clinical pathologist as organizer, director, 
and consultant. The smallest hospitals, dependent entirely 
upon earnings, must have such technical help as they can afford, 
and too, such professional laboratory super\dsion as they can 
afford. The hospital neither large nor small presents a special 
problem. Here earned income can furnish equipment and 
technicians, but the struggling institution often accepts the 
clinical pathologist as a too expensive technician rather than as 
a valuable member of the staff. As a compromise, the combina- 
tion pathologist-roentgenologist has been an economic success 
in some institutions. Hospitals furm'sh concentrated oppor- 
tunity and concentrated difficulty. From the standpoint of 
ser\dce to the sick, it is certainly in the hospital that the pathol- 
ogist-consultant finds his greatest opportunity. 

The furnishing of laboratory service to the ambulatory patient 
and to those confined in homes, is as large a field as that of the 
hospital, but scattered over much more territory. It i.s here 
that the private clinical pathologist is particularly needed. In 
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Ms atisence, and for routine work under the supervision of a 
physican employer, the technician is of definite value, but there 
is a natural, though unfortunate, tendency for the emplojer to 
ask more than routine services from Ms technician. Here the 
clinical pathologist can be of assistance by teaching, in medical 
society and hospital staff meetings, the use and interpretation 
of measures wMch the clinician and Ms techmcal assistant can 
safely employ. Such educational activity is a valuable part of 
the practice of clinical pathology’’, and may also remind the medi- 
cal profession that consultation from the laboratory is available 
in diagnostic problems. 

^ In the group clinic laboratory is found another plan for giving 
to the nonhospitalized sick diagnostic consultation as well as 
routine laboratory service. Each commumty has its own parti- 
cular conditions wMch determine whether the group clime or 
the private laboratory' will best meet the needs of the profession. 
The cooperative laboratory, with pathologist and technicians 
fmmshing unlimited but properly chosen diagnostic aids to the 
patients of the physicians associated, has been found satis- 
factory in some locations. 

Three branches of the federal government provide opportum- 
ties for a limited number of experienced laboratory workers. 

The Na'i’y’- employs pathologists in all naval hospitals and on 
board the hospital sMps. These pathologists are commissioned 
officers in the Na\^^ 

In the Army there are 49 officers who are listed as laboratory 
officers and pathologists. One has the rank of Colonel, 29 are 
Lieutenant Colonels, five Majors, and fourteen Captains. Work 
done under their direction is similar to that in the laboratory of 
the general hospital. Some of the laboratories also do water 
and food analysis. 

The Public Health SerMce has in its professional ranks eight 
men who are classified as pathologists. In addition to tMs the 
Ser^uce includes 38 climeal medical techmeians and 41 research 
medical technicians. Except for three technicians at the Na- 
tional Institute of Health, the technical assistants of the Public 
Health Service are understood to be under immediate pro- 
fessional supervision. 
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State, county and municipal healtli departments should pre- 
sent abundant openings to physicians trained in clinical pathol- 
ogy- Valuable work in preventive medicine is done by the 
tax-supported laboratories of the United States, \yiiere appoint- 
ments are permanent, subject to Ci\Tl Service, attractive work 
is available for competent clinical pathologists. There are tend- 
encies, however, in public health laboratory work wliich keep it 
from harmonizing fully noth medical ideals. Political influence 
has been Imown to supply incompetent technicians to directors 
who •wish onlj’- expert assistance. Again, the ambitious labora- 
tory chief may do all the work his public health field calls for, 
then seeldng valid argument for increased support, be led to e.x- 
pand beyond the poorlj'^-defined limit between preventive lab- 
oratory sendee and the practice of general clinical pathology. 
This tendency, though difficult to defend, is natural, and is part 
of the backgroimd of changing ideas in medical practice. 

3. Much of the agitation for increased governmental activity 
in the care of the sick is being based upon the idea that there is 
a social class, the low-income group, neither indigent nor affluent, 
wliich cannot easily pay for medical care, and wliich accordingly 
is chronically suffering from lack of proper attention. Regard- 
less of the merits of the agitation, the subject has received much 
publicity. The apparent need for a new type of medical practice 
has thus been urged, first by the Conmiittee on the Cost.? of 
Medical Care, and more recently by the American Foundation, 
wliich has assembled and published portions of letters from se- 
lected ph 5 ’-sicians, under the title "American Medicine." Hie 
evidence selected for emphasis from the testimony given, and 
the occasional forced conclusion, suggest that these ini'cstigations 
have been planned as propaganda for the socialization of medical 
practice. Whatever the purpose, a portion of the pre.=s has 
acclaimed the material presented as newsworthy. 

A considerable number of coimt}”^ medical societies have es- 
tablished plans for helping the low-income group in the financing 
of adequate medical care. This has been done by phj'sicians 
who have seen a definite way to be of service in today’s .«ocia! 
economy. By physician-controlled prepayment or postpajirient 



PRESIBEXTIAL ADDRESS 389 

contracts, individuals and families having incomes between 
$900, and $1800. a year, or thereabouts, are being given the 
privilege of choosing a doctor from the medical society’s mem- 
bers, and receiving personal care, payment being adjusted in 
some way to fit within the available budget. Just as group 
clinics have succeeded partly in somewhat similar work, these 
experiments by medical societies are partly successful, and with 
experience should become of great value, if the need for them 
continues to exist. The clinical pathologist should fit easily 
into this picture. If the method involves the adjustment of 
charges by everj- cooperating physician, the pathologist is of 
course included. If pa3Tnent is prorated from a prepaid fund, 
laboratorj’’ adduce vdll be called for with less hesitation than has 
often been the case under purely indi\ddual practice. If hos- 
pitalization is included in a prepajunent plan, the pathologist’s 
services should be paid for, with those of roentgenologist and 
anesthetist, as professional care, not as part of the hospital per 
diem. Each communitj- has to work out appropriate details in 
its own medical society plan, and the pathologists in each group 
must join in deciding how medical care is best, to be furnished. 

4. The possible eventualitj’’ of a nationwide insurance project, 
federallj’' controlled and tax supported, furnishing medical care 
and hospitalization to the enthe populace, cannot be ignored. 
If it comes, the clinical pathologist should fit into the plan as 
well as others vith special fields of work. The organization of 
considerable numbers of physicians, under whatever auspices, 
creates an increased opportunity and demand for phj^sicians of 
special abihty and training. We will do well, however, to learn 
from the experience of clinical pathologists in England. Ac- 
cording to Dr. S. C. Duke, President of the Association of Clin- 
ical Pathologists, the British State Medical Service pro-vudes no 
facihties whatever for laboratory aids to diagnosis. After the 
Association was organized about eleven y-ears ago, an attempt 
was made to have laboratory investigations included under the 
panel benefit. For a time success seemed possible, but it has 
never been attained. Efficiency demands, but other government 
expense prevents. The voluntary hospitals in some cases allow 
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the use of their laboratory facilities by panel phj'sicians, and so 
in part help make up for the deficiency of the State Medical 
Sendee. 

State Medicine may not become a reality in the United States 
soon, but the clinical patholo^sts should have a share in what- 
ever planning is being done. 

To summarize the situation as reviewed: 

1. Clinical pathologj'’ has evolved as a necessary part of medi- 
cal practice. 

2. Technical assistants can legitimatelj’’ perform routine 
laboratory tests for clinician employers who are prepared to make 
their owm interpretations and assume responsibility therefor. 

3. The clinical pathologist is entitled to adequate professional 
compensation for diagnostic consultation, for laboratory super- 
\dsion, and for other professional services. 

4. The American Society of Clinical Pathologists includes in 
its membership several tjqjes of workers, the majority of whom 
super\dse hospital laboratory services, or combine private lab- 
oratory practice with hospital work. 

5. A small number of clinical pathologists are found in the 
various government services. 

6. Clinical pathologists will be essential in health insurance 
plans equally with other specialists, whether the plans arc con- 
trolled by the medical profession or by the federal government. 

7. The American Society of Clinical Pathologists should share 
in the planning of improved medical care for the low income 
group. 


ELLIPTICAL ERYTHROCYTES IN HUjMAN BLOOD^ 

J. K. 5iIILLER AKD M. A. LUCAS 

From the Departments of Pathology and of Medicine, Louisville City Hospital 
and College of Medicine, University of Louisville, Louisville, Kentucky. 

Aside from the poildloc 3 i;osis of anemias, the erythroc^des of 
man exhibit such remarkable constancy of shape that individuals 
showing oval and elliptical erythrocjdes rather than the normal 
circular biconcave discs interest the observer. With the excep- 
tion of the terrestrial family', Camelidae, the erythrocytes of aU 
mammals are circular. Conversely, amongst the lower verte- 
brates the cells are elliptical •with the single exception of the 
marine family, Cydosiomata. 

Dresbach in 1902 observed the first recorded case of elliptical 
erydhrocytes in man and to date, 75 authentic and 25 doubtful 
cases hav^e been reported in the literature. The majority have 
been seen in normal healthj’- persons "without an anemia, although 
attention has been drawn to the person or family bj’’ hospitaliza- 
tion of a member for another malady. Associated conditions 
have ranged from mere malaise to malignancy and treatment 
varied from symptomatic medication to splenectomy, none of 
which have affected the phenomenon. Anemia present was 
usually accounted for by the concurrent disease, h'lales and 
females are equally^ affected. The age varied from 82 years to 
11 months.”-^® It is not confined to those of negro blood or 
ancestry as is sickle cell anemia, f but has been observed in 
Americans of Dutch, Italian, Scotch Irish, Spanish, Jewish, and 
Russian Jewish, and Negro descent from divergent portions of 

* Received for publication November 16th, 1937. 

t There are a few reports in the literature of sickle cell anemia in white per- 
sons but since the Moorish invasion of Spain and the former prevalance of 
slavery in Europe and America, it is perhaps difiBcult to prove that a given indi- 
vidual does not have some negro blood in his distant ancestry. 
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the coimlrjL It has been observed also in native Germans, 
Austrians, Italians, Dutch and Austrian mulattos. 

The familial tendency of the phenomenon was suspected by 
Dresbach, suggested bj’- the cases of Bishop and of Hiick and 
Bigelow, and firmly established b}'^ Hunter and Adams in 1920. 
Their Dutch famil}’- of 18 members embracing three generations 
was further studied by Van den Bergh in the Holland branches. 
Five genealogical charts have been recorded including Cheney’s 
family showing 14 members with elliptical erythrocjdes over a 
span of four generations. The phenomenon appears to be a non 
sex-linked hlendelian dominant character. Direct transmission 
is common; indhuct has not been proven. Whether it must be 
in the immediate parent to be transmitted is still controver- 
sial.® Blood grouping throws no light on the ethnology of 
the anomaly as all groups are represented in cases although 
Group I Jansky is the least frequently represented. 

The etiology is unknoum. It has been laid at the door of a 
faulty erjdihropoiesis, influences of the blood plasma, the inherent 
quality of the cell, racial characteristics and anoxemia and it has 
been suggested that sickle cell anemia has a similar etiology vdth 
this phenomenon. A permanent transmission cannot be affected 
by transfusion® and normal erythrocytes are unaltered by the 
plasma of persons with the anomaly.^- Autopsies,*® bone 
marrow studies®- *®' and splenic punctures®-*®-*®-*’ e\ddence the 
fact that the cells are not elliptical as they are formed in the bone 
marrow but assume that shape when subjected to the influence of 
some unknoum constituent of the plasma or extra-marrow tissues. 
That normal erythrocytes are unaffected by^ the plasma from a 
case suggests a second intraerythrocytic susceptibility to the 
extraeryi/hrocydic influence, either or both of which may be 
congenital. Such a conception would, of course, color the hlen- 
delian pattern in the f* and f® generations, a fact noted by>’ 
McCarty. 

Most observers have found that mechanical effects (faulty' 
technique),®-*®-**-*®''*® temperature,*’-*® 24 hour hanging saline 
drop preparations®-®- s.u.imlio.so normal blood serum,®- ®-*’-**'*®'*‘'‘* 
single isotonic saline washing,®- ®*®-*®-*^-*’-** hypotonic saline 
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waslimg,^-^^A7,i9. 8 picric acid,^° carbon dioxide,^®' nitrous 
oxide,-® oxygen,^®' 2® cholesterol/® anticoagulants,^^* , and the 
appearance of a state of anemia“>^<'^®>2® all failed to affect the 
constancy of the ellipsoid state of the erythrocytes. Since there 
is generally a greater percentage of elliptical cells in the wet 
preparations than the dry smears, mechanical effect is hardly a 
feasible cause. It is significant that neither carbon dioxide nor 
oxygen affect the number of elliptical erythrocytes; though it is 
known that carbon dioxide decreases the percentage of sickle 
cells in a wet preparation and that the number of sickle cells 
increase in a wet preparation on standing. No such increase 
in the wet preparation is noted with elliptical cells. 

Pollock and Dameshek found that at 5°C. there was a definite 
decrease in the number of oval cells compared to the number at 
room temperature (24°C.) and at incubator temperature (37.5°C.) 
Himter and Adams claim that all the cells (elliptical) became 
discoid in shape at 54°C. Repeated washings in isotonic saline 
caused a change of the ellipsoid cells to round forms, a fact not 
observed in the poMlocytes of anemia.^®*” 

That elliptical erythrocytes are more resistant to hemolytic 
agents and have a decreased fragility has been pointed out by 
most observers, especially in the fine work by Terry. In hypo- 
. tonic solution, Terry and Bernhardt have shown that some of the 
ellipsoid cells become round before hemolysis occurs, a finding 
not obser\’'ed in the poikilocjdes of anemia. These findings with 
repeated washing with isotonic saline and with hj’potonic saline 
suggest that the elliptical erythrocyte is not a true poikilocyte 
but an anomaly- Bleeding time, clotting time, clot retraction, 
platelets, icteric index and Van den Bergh test are all found to 
be normal. Terry, ingeniously, has shown that the elliptical 
cells are heavier than the round cells. Stephens and Tatelbaum 
in an exceUeht study, found that there was a decrease in the mean 
corpuscular volume and hemoglobin content invohdng both the 
round and the elliptical cells of persons exhibiting the phenome- 
non. Pollock and Dameshek observed that potassium cyanide 
increased the number of elliptical erythrocytes very rapidly. 
Lecithin was found by McCarty to produce a change of the ellipti- 
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cal cells to round cells^ and Kanellis lias produced an artificial 
poikiloc 3 i;osis in normal blood wtb the same substance. In no 
case has there been 100 per cent elliptical erji;hroc}i;es in the 
blood. 

The anomaly is to be distinguished from sickle cell anemia by 
the absence of crescent shaped erythroeji-es, although elliptic^ 
cells, transitional forms, are to be seen associated with the true 
crescent cells of sickle cell anemia. Also, in elliptical cells, 
there is no increase in the number of abnormal cells on standing 
in wet preparation and no decrease in CO- mixtures, as is alwaj-s 
obsen’’ed in sickle cell anemias.“>^'-^« 

Huek and Bigelow found that it took two months for elliptical 
erythrocytes of a donor to disappear from the normal circulating 
blood of a recipient (case six). This obseiwation, properly evalu- 
ated in the light of a suggested increased resistance to hemolysi.s, 
may be of some significance in the consideration of the life dura- 
tion of the erytlirocyte in %dvo. 

jMoreover, a medicolegal significance, heretofore ignored, may 
be attached to the rather constant congenital characteristic of 
of the erjdhrocj’te which is not associated with disease or altered 
by therapy. Within certain limits it may be used as a means 
of identification of both person and paternity. 

The rarity of the phenomenon is more apparent than actual. 
In series of non-selected cases, the incidence of elliptical erythro- 
cjdes in small numbers has varied from 0.04 to 3 per cent, the 
lower percentages probably being more correct.*®--® 

Case study. J. S,, 84 year old ■ndiitc, German ^Vmcrican male veas initially 
admitted with prostatic hj^pertrophy. After operation the cystotomy wound 
failed to heal and he was treated intermittentb’ for a period of six years during 
which his blood studies showed the following range: R.B.C., 3.25 to 3.64 mil- 
lion; Hemoglobin — 55-70 per cent; Kahn negative; icteric index — O.G; Bccond.nry 
anemia. 

Of 25 descendants in four generations, twenty were studied. However, co- 
operation was very poor and it was not possible to secure a dry smear from any 
but the patient. In addition, the family was suddenly scattered and lost by 
the Oliio valley flood of 1937. Of the twenty relatives studied, nine showrf 
abnormal erjihrocytes, Five males and four females were affected. Their 
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age ranged from 30 days to 84 years. Except for the above patient all affected 
members were in good health. 
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* Since this article was vndtten there has appeared another family of three 
generations in which ten members exhibited elliptical erj-throcytes. (Hereditary 
Ovalocytosis: Observations of ten cases in One Family, M. B. Strauss and G. A. 
Daland, N. E. Joum, Med., 217: 100-104, 1937. 
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SUMMARY AND CONCLUSIONS 

The presence of elliptical erythrocytes in the human blood is 
a familial phenomenon appearing as a noh-sex-linked Mendelian 
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dominant characteristic which is not associated with any known 
disease and unaffected by any tried thcrapj'. The etiologj' is 
unknown. Seventy-fi^-e authentic and tw*enty-five questionable 
cases have appeared in the literature and include five families, 
one of which affected four generations. Nine additional cases, 
in four generations, are reported. The elliptical crythrocjde is 
not a poikilocyte of any of the known anemias, including sickle 
cell anemia. It appears to be a congenital anomaly compatible 
with an otherwise normal health}’’ individual. 
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LEUCOCYTOSIS ASSOCIATED WITH ACUTE 
INFLAIMjMATION* 

ANDERSON NETTLESHIPt 

But little is loiown of the mechanism which produces louco- 
cytosis in acute inflammatory conditions. From the area of local 
damage some stimulus must travel to the bone marrow to cause its 
heightened acti^dt3^ 

Understanding of this phenomenon may be gained by sludjung 
acute inflammatory lesions in relation to the concurrent leiico- 
cji/Osis. In the present study small lesions were produced in the 
skin of the rabbit. These were studied to see if necrosis at tlie 
site of inflammation may be related to leucocjdosis. 

Experiments 

The liemolji;ic streptococcus isolated by Gay' ’ivas the inflammatory agent 
Rabbits with a normal blood picture were used. The usual blood tccliuiques 
were employed, smears being stained with Wright’s stain. Lateral ear vein 
blood was obtained, care being taken not to traumatize the ear as this produces 
a leucocjiosis (Schattenberg-). The blood picture was studied every two or 
three hours during the first fort 3 '--cight hours, after that everj' twelve to twenlj'- 
four liours to termination of the e-xperiment. Thirteen animals wore ifijected 
into the skin of the back with 0.1 cc.-of a suspension of a 1:100 dilution of a 
hventy-four hour broth culture of the virulent organisms. Six control anitnah 
were injected with the same quantitj’’ of broth — they remained normal through- 
out the experiment. Total averages, in thousands of leucoC 3 i:cs, of the thir- 
teen which received the virulent organisms are given in table 1. Total time is 
two weeks. 

Leucoc 3 'tosis set in witliin an hour after injection. There was a rapid ri=e, 
the leucoc 3 i:es increased 100 per cent above normal b 3 ’ the eighth day, one ani- 
mal at that time hawng a leucocytosis of 50,000, and Icucocytosis of 25 io Z5 
thousand was commonb'^ seen. This is not clearly brought out b 3 ' the lahlc 
since each animal was at the height of its leucoc 3 dosis at a slightly different tiuic 


* Received for publication Februar 3 ' 2Gth, 1938. 

t Fellow in Medicine, The National Research Council. (Tliis work was 
begun in the Department of PathoIog 3 ', Cornell hlcdical School.) 
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from tie others. Peak lieigHts x)ersisted for eight to ten days. Though most 
animals showed a return to normal at three weeks some had a moderate leuco- 
cytosis at that time. Leucocjdosis is brought about by an increase in poly- 
morphonuclear cells. Young forms make up part of the increase after the first 
forty-eight hours. 

In the skin, at the site of injection, a small reddened area, pointed with edema 
and a tiny center of necrosis, was often visible between the eighth and twelfth 
hour. . This pustule became rapidly larger during the first twentj'-four hours, 
the necrosis being as large as 10 by 20 millimeters at that time. Necrosis spread 
less rapidly during the next twenty-four hours. Chart- 1 shows a typical case, 
animal number 1004. The gross appearance of the surface of the abscess can 
not alwaj-B be correlated, in time and amount of necrosis, accurately with the 
leucocytosis since most of the necrosis is hidden beneath the skin surface. A 
very accurate correlation with the micro-section is possible. 


TABLE 1 


TXISE ATTrP. IKJEC- 

■nox 

tXCCOCTTXS 


LECCOCTTSS 

\ TIME AFTEE FKJEC* 
j TIOJT 

LEUCOCYTES 

Before 

9.0 

48 hrs. 

thcMVindi 

17.0 

! 

j 

1 9th day 

fhous'inds 

20.0 

3 hrs. 

13.7 

3 days 

21.1 

10th day 

24.3 

6 hrs. 

17.0 

4th day 

18.1 

11th day 

19.1 

8 hrs. 

13.7 

5th daj' 

20.0 

1 12th day 

24.1 

12 hrs. 

18.0 

6th day 

21.9 

13th day 

16.0 

24 hrs. 

16.1 

7th day 

22.4 

14th day 

19.0 

36 hrs. 

16.6 

8th day 

24.5 




Histologic changes following injection. The microscopic changes will be de- 
scribed chiefly from the changes taking place in the leucocjdes. Haemotoxj'lin 
and eosin, Verhoeff van Gieson and eosin methylene blue stains were employed. 

Two hours. At two hoius the collagenous fibers are slightly spread apart by 
edema.. Scattered groups of polymorphonuclears are already present, most 
abundant where there are masses of streptococci. Many leucocjdes show cyto- 
plasmolysis (fig. 1). (Cjiioplasraolysis as used here and throughout designates 
cells whose cytoplasm is “fading out”, or the leucocyte which retains a bare 
rim of cytoplasm, or simply naked nuclei.) Few leucocytes show nuclear dam- 
age. Blood stream leucocjdosis is 25 per cent above normal. 

Four hours. Edema is more advanced and the number of leucocjdes some- 
what greater (fig. 2). Leucocytosis is rising. 

Eight hours. Edema is marked, leucocytes present in abundance, about five 
tim^ as many as at two hours. Their granules are often swollen and many 
show marked cytoplasmolysis. Earyorrhexis is slight, only an occasional 
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nucleus shows more advanced b'sis. Collagen fiber damage is slight, there 
being no demonstrable connective tissue or elastic fiber damage. All these 
structures arc spread apart by edema hut they retain their outlines and intcmel 
structures. Blood stream leucocjdosis continues to rise. 

Twelve hours. Collagen fibers show distinct disintegration. There is a 
small center of central necrosis, affecting in most part leucocytes. Lcucocj'to- 
plasraolj’sis is extreme. Iveucocyte nuclei, for the first time, show marked 
karyorrhexis and karjmlysis. Leucocytes are infiltrating in enormous nmnbers. 


CHART I 



Chart 1. This chart illustrates the general blood stream leucocjde changes 
and local changes following injection of 0.1 cc. of a 1-100 dilution of a 24 hour 
broth culture of hcmolj'tic streptococci. The heavy unbroken line represents 
the leucocytosis and is t^Tiical for the group. Tlie light broken line is the area 
of visible necrosis (in the gross) given in square millimeters. The bottom pic- 
tures show the microscopic changes affecting the leucocytes in the abscess. 
Note early necrosis — 2 hours. At point A the collagen fibers first show necro- 
sis — 12 houra. ikt B the connective tissue and elastic fibers arc beginning to 
necrose. And at (7, 24 hours, the epidermis and associated structures are be- 
ginning to necrose. Animal number 1004. 

An occasional monocyte is seen about the outer edge of the lesion. Generalized 
leucocytosis is 100 per cent or abot'C. 

Twcnly-four hours. TJjough nuclear degeneration is more marked than at 
twelve hours one is struck by the relative slightnc-ss of this in comparison to tlse 



LEUCOCYTOSIS AND ACUTE IXFLA:SOLA.TIOX 


401 



Fig. 1. LeucocjTes in a two hour area of injury (0.1 cc. of a 1-100 dilution 
of broth culture). The amount of cj-toplasmolysLs is striking, there being but 
one intact cell idsible in the field. X1700. 

Fig. 2. Leucoc\*tes in a four liour area. There are usually eight to ten such 
groups to be found in the area of streptococcus injection at this time. Here, 
too, cj-toplasmolysis is noted in a large per cent of the cells. X1300. 
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amount of cytoplasinolysis whicli is extreme (approximately onc-thini of nil 
leucocytes, many of wliich are completely stripped of their cytoplasm). There 
is marked swelling and framng of the collagen fihers. Eijidennis and asso- 
ciated structures stain poorly and are heginning to necrose. Leucoeyiosis re- 
mains over 100 per cent above normal, 

Forly-iighl hours. A piece of epidermis has sloughed out. Lcucocyte.s are 
packed in the alxscess tightly. There are a few fair sized hemorrhages. Bloacl 
stream leucoeyiosis is well over 100 per cent above normal, in some anijiinls 
over 200 per cent. 

Animals .sacrificed at the second, fourth and tenth days .«howed marked hy- 
perplasia of the bone marrow. 


In ptimmary: Streptococci introduced, into the skin of the nor- 
mal rabbit produced acute inflammation' accoinjianied by an earl.v, 
marked, prolonged leucocjdosis. Cytoplasmolysis of leucocytes 
at the site of injection .set in within twb hour.s after injection anti 
became more marked during the first twenty^four hour.s of inflam- 
mation, at which time the most rapid blood stream increase in 
leucocytes occurred. The cytoplas.m of the leucocytes was (ho 
only tissue which necrosed early, l^ecrosis of the other tis.suc.s 
involved in the abscess did not occur to any extent until after 
twenty-four hour.s. : 


- DISCUSSION' 

Leucocyto.si.s of acute, inflammation difl'ens from that termed 
physiological leucocyt.osi.s (Garrcy, W. E. and Bryan, W, lb’); 
there is, therefore, no need to di.scuss ph,vsiological leucocyto.^i.*^ 
here. 

The mechani,sm which may be re.spon.siblo for gcnerali^^cd leiu-i)- 
cytosis with acute inflammation, inve.stigated in this .‘^(udy is: 
that some breakdown pi’oduct from the action of the injuring 
agent on peripheral tissue diffuses into the blood .‘-’(ream to cause 
leucocytosi.s and bone marrow hypcrpla.«ia. 

The sections studied show that the 1i.s<uos at the ab.sccss site 
nccro.^e at different tiine.s. In order of theii' necrosis were notetl, 
leucocytes, eoilagon fibers, connective tissue and elastic fibers, 
epidermis and a.ssociated structures. The time of necro.-i.s of 
thc.':e various structures is readily related to the general leuco- 
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cytosis. In the gross we have observed that as necrosis advances 
so advances leucocyiiosis. IMicroscopically, when the necrosis of 
each peripheral tissue at the sito of injection is analyzed in relation 
to the time of leucocytosis, the one tissue whose damage comes 
shortly before and which necroses parallel to the blood stream 
leucocjdosis is the white cells at the site of injection. Since 
necrosis of the nuclear material of the leucocytes occurs relatively 
late (18 to 24 hours) the obseiwations point to the cytoplasm of 
the leucocytes as containing the “factor,” which travels in the 
blood stream from the site of damage to produce myeloid hyper- 
plasia and ieucocjdosis. Observations on human disease further 
the point. Lobar pneumonia causes a high leucocytosis in its 
early stages. The one tissue which shows marked necrosis earty 
is the leucocjdes in the alveoli. 

Since Ebs and Zinsser* first used leucocyte extracts in treatment 
of infections a great deal of work has been done on this. Thomp- 
son (quoted by Alexander^) first found that the injection of leuco- 
cjde extract gave a marked ieucocjdosis. This has been widely 
confirmed. The leucocytosis is primary and not preceded by a 
leucopenia. Why leucocyte extract causes a leucocytosis is made 
clear from the present work; the leucocyte extract acts on the 
bone marrow just as do the breakdovm products (may be the 
same substance) from disintegrating leucocytes in the abscess. 

A tremendous amount of work on protein and protein break- 
down products, injections of all sorts, has been done. One of the 
more recent of such studies is that of Doan et al.^ With such 
injections there is a primary leucopenia followed by a leucocytosis. 
The studies point to a primary leucocyte damage, the breakdown 
products resulting from the primary damage causing the leuco- 
cytosis- 

Through study of the abscesses it was observed that there was 
a distinctty greater necrosis in the forty-eight hour abscess than 
in the twenty-four hour one. The advancing edge of necrosis is 
not increased proportionately. Because of this, and the fact 
that the center of the abscess is necrotic at forty-eight hours, the 
absorption of breakdown products is not so great. The leucocyte 
curve is beginning to flatten out. Another factor accoimting for 
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the sloTOiig do-svn of acceleration may be that the bone marrow 
becomes increasingly difficult to stimulate. 

Since leucocytes go to pieces continually in the blood stream, 
the mechanism for increased leucocjde production, suggested by 
the present experiments, maj-- simply be an accentuation of the 
normal. The normal growth of bone marrow may be controlled 
by the usual breakdown products from the continually disin- 
tegrating leucocytes. 

I am grateful to Doctor E. L. Opie for his help during this work. 

SUMMARY 

1. Acute inflammation caused by the injection of hemolytic 
streptococci intracutaneously is accompanied by a marked, pro- 
longed 1600005^0815. The leucocyte rise is made up of pol}- 
morphonuclear cells. There is marked bone marrow hyperplasia. 

2. Necrosis of the c3d;oplasm of leucocytes infiltrating the 
injured area is closely connected with generalized leucocjdosis. 
Necrosis of other damaged tissues is not directly temporally 
related to the leucocytosis. 

3. Substances released from the cytoplasm of necrosing leuco- 
cytes appear to diffuse into the blood stream and cause the letico- 
cytosis and bone marrow hyperplasia which accompaity acute 
inflammation. 
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FOCAL FATTY CHANGE OF LITOR AND FOCAL 

CIRRHOSIS* 

HAROLD L. STEWART, DA\TD R. MORGAN, and 
VAUGHAN L. SPRENKELf 

From the Pathological Laboratories of the Jefferson Medical College and Hos- 
pital and the Department of Neoplastic Diseases 

Unusual manifestations of fatty change of the liver and cir- 
rhosis merit careful study, since many phases in the develop- 
ment of both these processes are still obscure. Both lesions 
are sometimes observed in association in the same liver and the 
former is common to a wide variety of clinical conditions. In 
contrast to the diffuse form, focal fatty change and focal cir- 
rhosis are rare. Although the nature of these focal processes 
is not clearly understood, several examples of their spontaneous 
occurrence have been reported in medical and veterinary litera- 
ture. Their rarity, however, in human pathology is curiously 
contrasted with their frequent occurrence among certain domes- 
tic animals as the horse, dog, sheep and, particularly, cattle. 
These peculiar localized lipoidal deposits have been variously 
designated “focal fatty infiltration of liver,” “fatty infarcts” 
and “lipoma of liver.” Whatever may be their pathogenesis, 
the term “infarct” is obviously a misnomer in this connection 
for many, sometimes all the cells within the area of involvement 
appear suable, the nuclei frequently appearing essentially nor- 
mal. No evidence exists at present for regarding the process 
as a lipoma, a lesion which is apparently without precedence as 
occurring in the human liver. 

. In this communication two new examples of focal fatty change 
of the liver in man are presented together with a re^dew of the 
literatme, discussion of etiology and consideration of the pos- 
sible relationship to cirrhosis. 

* Received for publication October IStli 1937. 

t Deceased. 
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Case rcpoTls 

Case 1. E. S., white female aged 30 years, entered Jefferson Hospital with 
an abdominal fecal fistula of 2 j-ears’ standing and marked secondarj' anemia. 
The fistula followed appendectomy 2 years previous^' and had resisted 2 earlier 
attempts at repair. Shortly’' after admission the patient was .again subjected to 
laparotomy, the fistula closed and an ileocolostomy perfonned. Continuous 
vomiting developed postoperatively and within 2 daj-s the tract reojiened. 
At a fourth operation a month later the terminal ileum and cecum were c.'cciscd 
but circulatory collapse developed and the patient died 6 hours later. 

Post morlcm examination. (15 hours after death.) The combined gross 
and microscopic diagnoses were: (1) focal fatt}-- change of liver; (2) surgiciil 
ileocolostomy and resection of intestine for post appendiceal fecal fistula; (3) 
chronic ulcerative colitis with pob'p formation and diverticulum; (4) spontane- 
ous fistula of transverse colon; (5) bilateral chronic suppurative sixlpingitis; (0) 
chronic fibrinopurulent peritonitis with c-x-tensive adhesions; (7) abdominal 
hemorrliage; (8) acute degeneration of myocardium, kidne 3 's and liver; (9) 
Eolitarj' chronic granulomatous lesions in lymph node and liver. 

The important findings were in the abdomen and pelvis. A recent abdominal 
incision enclosed a gauze drain which entered the peritoneal cavit}\ E.vtensivc 
fibrous adhesions were attached to the anterior and inferior surfaces of the liver. 
A large amount of extravasated blood lay behind the ascending colon with small 
clots on both surfaces of the liver and tliroughout the abdomen. Several 
patches of purulent exudate adhered to the lower abdominal and pclnc perito- 
neal surfaces. The cecum and appendix were absent and the terminal ileum and 
beginning colon freshly ligated. An old ileocolostomj' was functioning at the 
mid-portion of the transverse colon and the pro.ximnl colon had been closed at a 
previous operation. Thus, the ascending and half the transverse colon were 
tightlj' ligated at both ends and formed a closed sac except for a spontaneous 
fistula wliich is described below. Tire ileum beyond the ileocolostomj' was 
patent for a distance of 28 cm. Its tenninal end was found tightly ligated. 
The mucous membrane of this terminal segment of the ileum was congested 
and edematous and the contents consisted of opaque granular blood-stained 
fluid. The cecal end of the colon was narrow, its wall thick and fibroins and the 
mucous membrane ulcerated with 2 small pol 3 '’ps and a diverticulum. The 
tKms%mrsc colon, imraediatelj’ pro.xinial to the ileocolostomj’, contained the 
opening of a spontaneous fistulous tract which coursed posteriorly and termi- 
nated retroporitoneallj’ in a large mass of chronic granulation i issue. Pu-S filleii 
both fallopian tubes which were tlxickened, kinked and firnilj' bound by 
adhesions to the uterus, ovaries, peh'ic wall and intestines. 

The liver weighed 1190 grams. A dark brow’ii patchy mottling and dcn-'c 
adhesions somewhat obscured the normal liver markings. There was a bright 
yellow' area in the duodenal impression extending from about the level of the 
inferior margin to the tip of the caudate process (fig. 1). This area was roughly 
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quadrilateral, measuring 6 x 3 x 1.5 cm. A smaller, more deeply situated area 
measrtred 1 cm. in diameter. The.se areas Trere uniformly bright yellow, 
sharply demarcated from the surrounding parenchjTna and although the liver 
markings were indistinct, there was practically no change in consistency. 
The gallbladder and bile ducts were patent. 

Microscopic examinalion. Sections of liver tissue selected from regions dis- 
tant to the localized yellow areas showed degeneration and necrosis of about 30 
per cent of hepatic cells and signs of regeneration in many of the remainder. 
Xo mitotic figures were obsen'ed. A few hepatic cells about portal radicles 
were vacuolated. There was slight proliferation of small bile ducts and moder- 
ate increase in portal connective tissue which was infiltrated with small round 
cells, mononuclears and occasionally poljTnorphonuclear leukocjdes and eosino- 
philes. An unusually large number of inflammatory* cells were found in the 



Fig. 1. Case 1. Cut surface of caudate process of liver through large area 
of fatty deposit near surface and smaller one more deeply situated. 

sinusoids together ^vith several small areas of focal necrosis in the parenchyma. 
One section contained a single chronic granulomatous lesion resembling a tu- 
bercle. At several places the liver capsule showed fibrosis and chronic inflam- 
matory changes. In the sections stained for fat a small number of large lipoid 
droplets were obser\'ed in the hepatic cells at the periphery* of the lobule. The 
Kupfer cells were entirely' free of lipoidal material. 

Examination of the fatty* area confirmed the sharply* circumscribed appear- 
ance noted grossly*. The line of demarcation jiassed through various portions 
of the lobules and portal areas. In comparison with the surrounding tissue, 
the fibrosis and chronic inflammatory* reaction in the portal areas appeared more 
marked. All the hepatic cells were vacuolated except a few at the portal areas 
and a narrow border immediately* beneath the liver capsule. These vacuoles 
were of a uniformly large size and signet ring forms of the hepatic cells were the 
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rule. Degencnitive changes in the cytoplasm were difliouK to detect owim; 
extensive vacuolization but rejiressive nuclear changes were no more inarkiHl 
than in the non-fatty liver. With fat stains the lipoid dropief.s were unifonnly 
large, sometimes crescentic, vacuolated in ai)pearancc and distributed througli- 
out the lobule as noted above. Throughout both the fatty area and the re- 
mainder of the liver, neutral fat was demonstrated by the Nile blue sulphate, 
scarlet red and osmic acid stains. In preparations stained by the 2 former 
methods almost all the drojjlets were intimately associated with un'-taiiiLni 
needle-shaped crr-stalline material which produced marked irregularity in the 



Fid. 2. Case 2. .'Section of liver containing pale rounded focal area of fatty 
change and localized cirrhosis. The fibrotic portal radicles can be distinguished 
as the dark streaks within the lesion. Photograph of histologic section slightly 
enlarged. 

outline of the stainable droplets. This unstained crystalline material was 
doubly retractile when viewed with crossed Xicol prism.s. 

Casr 2. P. F., obese white female aged .">7 years, entered the hospital with 
fever of 2 day.s’ duration a.ssociated with vomiting and .severe cjngastric pain 
which radiated to the scajndae. The patient was known to have diai'Cte- 
melitis. Physical e.\an)ination di.sclosed marked rigidity and tenderue-s osrr 
the gallbladder area. Blood pre.ssure determination was KiO mm, mercury 
sy.stolic and 00 mm. diastolic. The teini>eraturc was PO.-PF. Significant labo- 
ratory findings were; blond sugar 221 mgm. per rent, glycosuria 2.2.') per c<-al. 
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acetonuria and a urine specific gra^-ity of 1.035. Clinical diagnoses were: 
(1) acute cholecj'stitis, (2) diabetes melitis and (3) h^i^ertension. Under 
dietarj" management, insulin therapy and local measures directed to the gall- 
bladder area, some improvement was noted. Biliarj' colic recurred, however, 
and 3 weeks later, under gas and ether anesthesia, the gallbladder was incised 
and drained and a biliarj' calculus removed from the ampulla of Vater. The 



Fig. 3. Case 2. A field within the lesion illustrated in figure 2 .showing com- 
bined fatt}’- changes and cirrhosis. Photomicrograph circa 50 X. 

convalescence was unsatisfactorj' owing to loss of fluids and alimentarj' secre- 
tions by incessant vomiting and death occurred shortly after. 

Post mortem examination. (Performed 2 hours after death.) The combined 
gross and microscopic diagnoses were: (1) focal fatty change of liver; (2) recent 
laparotomy for cholelithiasis and cholecystostomy; (3) chronic suppurative 
cholecystitis; (4) parabriic ileus; (5) acute nephrosis; (6) hypostatic congestion 
of lungs with graj* infarction at right base. 
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Dcm-iptkm of liver. TJie liver was soft in consistency and had many ndlie- 
sion? in the gallbladder area. Beneath the mottled left lobe was a sharply cir- 
cumscribed round, pale, greasy area 2.5 cm. in diameter with a somewhat im>gu- 
lar outline. A few smaller, similar areas were associated with this lesion Init 
none were observed in the other lobc.s. Tiic remaining liver suiistancc was ]\a!e 
with indistinct markings. 

.Microscopic dcscriplion of liver. Throughout the liver, away from the fatty 
areas, the portal radicles were slightly enlarged, fibrolic and occa.sionally in- 
filtrated with small round cells, the prolongations of connective tk^ue p.artly 
encircling the lobules. In the region of the central and sublobular vein.': the 
hepatic cells were degenerated, necrotic and finely vacuolated but cl.scwliero in 
the lobule they appeared well prcser\-ed and only rarelj' contained a single 
large vacuole. The Kuijfcr cells were prominent duo to their liigh content of 
.‘small brown granules and fine needle-shaped pigment crystal.^. 

The localized fatty areas described gro.ssh' in the left lobe were .sharply cir- 
cumscribed but not encapsulated (fig. 2). Along the line of demarcation, which 
traversed different .segments of the lobule, there was a border of finely vacuolatcii 
hepatic cells comprcs.sed into thin parallel cords and separated by congested 
sinusoid-s. Throughout the f.atty area the hepatic cells contained large sized 
vacuole.s which practically replaced the c3doplnsm iinp.arting a signet ring 
ai)i)carancc. Most of the nuclei appeared well preserved but some of the cell 
boundaries were attenuated and broken. The sinusoids were narrow and blood- 
less. The portal radicles showed proliferating small bile ducts, inflammatory 
cell.^, hypercmic blood vcs-scls and an increase of connective tissue with active 
invasion of the lobule (fig. 3). Bordering the portal triad.s some hepatic cells 
were necrotic. Much of the cy'toplasin of the hepatic cells in thi.s region con- 
tained small acidophilic lump}’ hj-alin m.a.sse.s identical with the acidophilic cy- 
tojika-smic reticulum characteristic of diffuse cirrhosis of the liver, the so-called 
‘'alcoholic Inmlin.” Some nuclei were small and multiple, others large, irregu- 
lar and h.vperchromatic. 


LITERATURE 

The earlie.st historical reference we have found to focal fatty 
chang:e.s in the human liver is a case report b.y H. AI. Bipg.'', pre- 
sented before the New York Pathological Society in 1891, during 
his term as president. It is difficult to classify the lesion re- 
ported by this ob.'jcrver, and doubtful if it properly belongs with 
the type under discussion. Nevorthele.'^s the reference is in- 
cluded for the sake of completion and historical .‘significance. 
The liver specimen e.vhibited In* Biggs had numerous light areas 
which showed distincth' through the capsule, were scattered 
diffur'cly through the organ and projected abo\-o the cut surfaec. 
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iS'Iicroscopic examination showed these areas to be liver tissue 
surrounded bj’’ dilated vessels and extensive fatty change. 

The first apparently genuine example of the lesion encountered 
in human bein^ was described by Hugeiiin. This observer 
divided focal fatty change of the liver into two main groups with 
distinct clinical and morphological features. The first group 
included healthy indhdduals and animals coming to autopsy 
after traumatic death. The liver surface showed soft, white, 
irregular , but sharply circumscribed areas, triangular on the cut 
surface. These areas were mostly situated on the diaphrag- 
matic aspect of the organ on either side of the suspensoiy liga- 
ment. The fat was restricted to the lobular design so that the 
lobules were either completely free or completely involved. 
Exudation, pigmentation and nuclear changes were not observed 
and vascular disturbances were absent both within and about 
the fatty fields. Nile blue sulphate, Sudan III and osmic acid 
stains demonstrated neutral fat within the cehs. The genesis 
and fate of the areas remained questionable. Hugenin’s second 
type occurred both in man and animals with infectious diseases 
and diffuse cloudy swelling of the liver. The characteristics 
of this lesion were cellular necrosis with interlobular lymphocytic 
infiltration and an absence of lobular arrangement with respect 
to the neutral fat. Such areas with hepatic cell damage and 
round cell infiltration were considered incapable of complete 
restitution and it was believed they might eventuate in circum- 
scribed cirrhosis. 

The next report was furnished by Cesaris Demel who de- 
scribed 3 cases of what he considered a new tj^e of lesion, a 
so-called “adipose infarct.” These “infarcts” were subcapsular, 
rounded superficial!}’’ and cuneiform on the cut surfaces. They 
were pale, grayish yellow, turbid and opaque, ■with an increased 
consistency. Nearly every cell in the area contained large 
droplets of neutral fat. - There was no necrosis and the connec- 
tive tissue elements were well preserved but in several foci 
: lymphocytic infiltration was noted. Thrombotic obstruction of 
the vessels was not demonstrated. Throughout the liver the 
outstanding feature was diffuse interstitial hepatitis with prom- 
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inence of the Kupfer cells. Clinicall}’, the patients were anemic 
young males who suffered some anatomic cardiac alteration nith 
consequent functional circulatory- changes. Cesaris Demel be- 
lieved the fatty change depended upon arterial compression by 
cellular infiltration of the prolongations of Glissons capsule 
together uith diminution in sinusoidal caliber bj' swollen, pro- 
liferated Kupfer cells. Therefore local stasis, anemia siniLsoid 
compression and cardiac decompensation all contributed to the 
production of the fatty areas. 

Tedesclii, Mai-ras, Domenichini and Shnon reported respec- 
tively 4, 2, 3 and 1 cases, the latter’s paper being the first to 
appear in English medical literature. Simon differentiated the 
condition from lipoma of the liver, with which it may possibly 
have been confused by early obseri^ers, regarding it as doubtful 
if an indubitable case of liver lipoma exists in the literature. No 
new etiological theories of importance w'erc advanced in tliesc 
reports. Three patients were children and 5 young males. Tlic 
lesions were situated in the left lobe and in the anterior marpn 
and convex surface of the right lobe near the falciform ligament. 
Otherwise the gross and the main microscopic features resembled 
those described by Cesaris Demel, there being an abundance of 
fat droplets in all. Four cases show'ed infiltration by lyunpho- 
cytes and polymorphonuclear leukocytes with .slight stromal 
reaction in the involved ai*ea. In 2 cases, although the liver 
cell cords w-ere sw^oUen and difficult to distingui.sh, the hepatic 
capillaries correspondingly compi'essed and, in 1, the arterial 
branches slightly^ thickened, y^et no evidence of necrosis was 
observed and the Kupfer cells .show^ed no risible abnonnality. 
Two patients studied by Marras had circulatory stasis and the 
local mechanism of production of the fatty' areas was considered 
to be ischemia due to nervous .spa.sm of small blood vc.'^scls m 
the presence of deficient collateral circulation. No thrombosis 
of any of the 3 vascular components of the liver wa.s ob.scrved 
in any- instance. 

It has long been recognized that slaughtered cattle raiber 
frequently' exhibit localized yellow areas in the liver and similar 
deposits have also been ob.ser\'ed occasionally' in the dog, hog, 
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sheep and cat. The first description of these was made by 
M’Fadyean in 1891 and was later included in Kitt's textbook of 
Pathological Anatomy of Domestic Animals. The observations 
of hl’Fadyean, Kitt and Claussen. together with the later work 
of Nieberle-'Cohrs and Bugge and Hemmert-Halswick, has re- 
cently been re%dewed by Bachman. The latter author also 
studied specimens of liver from 200 healthy cattle, 50 healthy 
calves and 72 cattle with some disease. Focal fatty deposits 
were encountered in 61.2 per cent of the normal livers and showed 
no absolute increase of frequency in the pathologic specimens. 
Age, sex, and nutrition had no influence upon the incidence. 
The fatty spots were subcapsular, projected slightly above the 
surface, had an increased consistency and showed a predilection 
for the right lobe of the liver. Where they were situated near 
or beneath the ligaments of the liver, the overlying serosa was 
smooth but a localized perihepatitis with peritoneal adhesions 
occurred in all other situations. Regularly these peritoneal 
adhesions and ligaments contained small net-fike blood vessels 
which extended for a depth of 2-6 cms. below the surface. Al- 
though compression was followed by expression of blood into 
the ve.ssel, the normal direction of blood flow could not be de- 
termined nor could their identity as veins or arteries be es- 
tablished histologically. The location and redistribution of 
the fatty areas were most significant. They showed a pre- 
dilection for the right edge of the liver, particularly the insertion 
of the right triangular ligament, the base of SpigeFs lobe, the 
attachment of the duodenal ligament, and the intestinal surface 
of the left lobe underl^dng patches of perihepatitis. Micro- 
scopically, degenerative changes were only found in areas with 
severe fatty changes and were considered secondary to this 
cause. The capfllaries were compressed, the interstitial tissue 
occasionally obscured and the Kupfer cells free of fat. The 
fatty margins passed directly through a lobule and were not re- 
stricted to a lobular design. The injection of the fine vessels 
in the adhesions confirmed the subcapsular distribution and 
demonstrated that only very fine branches entered the liver 
parenchyma. 
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The experiinental production of focal fatt}" areas has been an 
incidental finding in 2 different sets of experiments. The fn-st 
was reported by Ljvraga who, while studying experimental 
diabetes in the dog, from which the medulla of both adrenal 
glands had been destroyed by curettage, incidentally noted 
wedge-shaped fatty areas in the liver. Confirmation of this 
obsei’A’^ation was obtained by employing similar experimental 
procedures in 6 additional dogs in which identical hepatic lesions 
were produced 5 months after operation. The fatty areas were 
single or multiple, sulphur yellow in color, from pin-head size 
to 1 cm. in diameter and glistened through the unchanged cap- 
sule, being slightly elevated and penetrating a millimeter or so 
into the parenchjnna. On a plane perpendicular to the surface 
the conformation was roughly wedge-shaped with the ba.se 
toward the capsule. They were distributed near the inferior 
border and on the upper surface of the right lobe, on the 
lower surface of the left lobe and in the immediate neigh- 
borhood of the gallbladder. Each cell in the area appeared 
completely filled mth lipoidal material, the nuclei being always 
well preserved although displaced peripherally and the cell 
body appearing rounded as though under tension. In all cases 
the glycogen content of the liver w'as reduced, the hepatic sinu.s- 
oids congested and, at autopsy, the adrenal glands were con- 
tracted and indurated. Ljvraga postulated a disturbance in 
fat metabolism occasioned by loss of adrenal medullarj’- substance 
with the production of a state somewhat analogous to disturbed 
carbohydrate metabolism in the pancrcatectomized dog. A 
primary slowing of circulation was thought to occur, followed 
by a decrease of oxygen exchange in the liver cell with resulting 
fatty changes, the formation of fatty areas in the immediate 
neighborhood of the anterior edge of the liver being favored by 
impaired circulatory conditions in a congested liver. 

Cantai’ow, Stewart and Housel also observed the occurrence 
of focal fatt}’’ changes experimentally in tlie livers of 5 dogs .sub- 
jected to acute hyperparathj’Toidism induced by intramu.«cu]ar 
injection of 100-300 units of parathyroid extract 4 times daily 
for 3 days. Food was ■svithheld but water was allowed. Two 
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animals were rendered anemic and in one an attempt was made 
to reduce the protein concentration of the blood by plasmaphere- 
sis and protein restriction. Irrespective of the treatment, the 
focal fatt3’' areas were essentially similar in aU the animals ex- 
cept that they varied in number. Grossly there were pale 
j’-ellow, firm, sharply circumscribed areas up to 2 cm. in diameter 
present on the posterior surface around the portal fissure, chiefly 
occupying the tips of the lobes, but seen also on the surface near 
the gallbladder and at the site of the peritoneal reflection. The 
liver markings were regularly maintained in these pale yellow 
areas, h'licroscopically the appearance of the liver away from 
the fatty areas varied in different animals. In some there was 
slight degeneration of hepatic cells in the center of the lobules 
and a suggestion of calcium deposition in the bile duct epithe- 
lium. There were scattered groups of 2-25 degenerated, acid- 
ophilic hepatic cells at times, associated vdth slight inflammatory 
cell infiltration, and 1 animal showed periportal and connective 
tissue proliferation. A relatively large amount of stainable 
lipoidal material was contained in the hepatic cells, but little 
or none in the Kupfer cells, both these cell sj'stems containing 
variable amounts of doubly refractile material in different cases. 
The focal fatty areas in these animals varied in shape and size, 
several being roughly square on section. The surface was at 
times elevated, the lesion appearing somewhat swollen. These 
fatty areas were very sharplj'" demarcated, the zone of transition 
between them and the surrounding parenchyma consisting of 
not more than 1-2 hepatic cells in width. The adjacent hepatic 
cells "were compressed. The fatty change involved uniformlj’’ 
and completely everj’- hepatic cell within the lesion, the vacuoles 
vai^dng in size and the nuclei, all of which appeared suable, 
presenting a typical signet appearance. The fatty areas did 
not have a lobular distribution, comprising in addition to entire 
lobules, varying sized portions of adjacent lobules, the very 
sharp line of demarcation bearing no consistent relation to cen- 
tral vein or portal radicles. There was no evidence of calcifi- 
cation or thrombosis. In sections stained with Nile blue sul- 
phate and scarlet red, the focal fatty areas stood out sharply, 
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every cell in the area being completely filled by a large globule 
of fat in which occurred many brown, needle-shaped crj'stals. 
Tliese areas were extremely sharply demarcated from the sur- 
rounding parenchjTna. This sharp demarcation was particularly 
striking when \’iewed under crossed Nicol prisms, the lipid- 
containing cells also containing large quantities of doubly re- 
fractile material which stood out prominently against the back- 
ground of the non-refractile surrounding parenchyma. 

COMMENT 

It is clear from the foregoing that focal fatty deposits in the 
liver occur under widely different circumstances. Having mucli 
in common morphologically, they yet exhibit certain indiridual 
characteristics which may ultimately prove to be of fundamental 
differential significance. In size they are relatively constant, 
with an average diameter of 15 mm. with variations of from less 
than 1 mm. to a surface area 30 x 60 mm. They tend to be 
j^ellow, firm, superficial, and single in occurrence, the preferred 
site being the right lobe of the liver near the anterior inferior 
margin and the falcifoim ligament. Exceptions to all these 
features have, however, been recorded. Thus, any lobe of the 
liver may harbor the lesion, some are white, others soft or un- 
changed in consistency and multiple areas have been observed. 
Multiplicity is the rule in cattle and dogs, 1 or more areas l3dng 
deeply in the parenchyma. Externally, the appearance is of a 
circular, or occasionally square, quadrilateral or irregular nrai 
exceedinglj’^ sharplj-' demarcated and almost invariablj'’ wedge- 
shaped or oval on section. The overlying capsule of the liver Is 
sometimes smooth and unthickened but in cattle there is fre- 
quently' a patch of perihepatitis and in both our cases there were 
extensive hepatic adhesions. 

Microscopically practically every hepatic cell in the area is 
distended to capacity with lipoidal material wliich imparls a 
tj'pically'^ signet ring appearance in paraffin sections. One ob- 
sen'cr also reported partial gly'cogcn depletion. The lipoidal 
material is usually said to consist exclusively of neutral fats 
but we have demonstrated large amounts of doubly refract ih 
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material by crossed. Nicol prisms. A lobular distribution of the 
lipoids has been described. In the majority of instances, how- 
ever, a restriction to the lobular design has been absent, the 
fatty areas comprising, in addition to entire lobules, varjdng 
sized portions of adjacent lobules, the line of demarcation bear- 
ing no consistent relation to central vein or portal radicle. The 
transition from signet ring forms to non-fatty cells is abrupt, 
consisting of not more than the width of 3 or 4 liver cords show- 
ing rapidly di m in i shing vacuolization. The sinusoids enclosed 
vithin the area are in most instances compressed by swollen 
hepatic cells and bloodless. Thrombosis has not been obser\'ed 
in any of the vascular components of the liver. The Kupfer 
ceUs are usuallj^ unchanged except for slight pigment deposit but 
in 2 of Cesaris Demel’s cases they were numerous and swollen 
and appeared to obstruct the sinusoidal circulation. In dogs 
subjected to medullar^'- curettage of the adrenal, hepatic con- 
gestion regularly preceded the development of the fatty process. 
Although varjing grades of fibrosis have occurred within the 
area, no example has been reported which exhibited a surround- 
ing capsule. 

The hepatic cells, aside from their high content of hpoidal 
material, often appear otherwise relatively unchanged and well 
presen'ed or, at least, show degenerative changes incident to the 
causes of somatic death in no greater degree than the siurounding 
parenchyma. The portal areas are usually inconspicuous, being 
somewhat obscured by the swollen parenchyma. In a fev/ in- 
stances, however, degenerative changes and cirrhosis occurred. 
Our own cases developed in association with so many diverse 
complicating factors including hepatic adhesions that an etio- 
logic interpretation is out of the question, at least at present. 
Although unv- nTlin g to attempt an evaluation of the significance 
of the varied and apparentlj'' unrelated findings in our cases, we 
do wish to emphasize the difference in morphology of the lesions. 
One presented a simple fatty process without \dsible abnormality 
in blood vessels, Kupfer cells or portal areas except for slight 
compression incident to the swollen state of the hepatic cells. In 
the other case the picture was complicated by unmistakable 
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?igns of degeneration, hepatitis and cirrhosis. "Wlicther iiiese 
difierencc.? indicate separate and distinct processes nnielatcd to 
each other or merely different stages of the same process, together 
with the question of their etiologj* are as yet unsettled. The 
cirrhotic change has all the charactcri.stic.s of the lesion usually 
classified os alcoholic cirrhosis, many of the hepatic cells within 
the lesion cxliibiting the so-called “alcoholic hyalin” in abun- 
dance. The absence of transition stages between the non- 
cirrhotic and cirrhotic types, particularly in cattle, is advanced 
as negative e-vidence of any progressive relationship between the 
two. 

The uncomplicated focal fatty process in individuals and ani- 
mals coming to autopsy following traumatic death shows a 
significant distribution in relation to the ligaments of the liver 
and has been e.xplaincd upon a purelj' mechanical basis (Hugenin, 
Bachman). Only occa.sionally is a round cell infiltration noted 
in the presence of severe fatty degeneration as an apparently 
Eccondarj’ feature. The main disparity between the lesions of 
this type, as ob-served in man and lower animals, is a restriction 
sometimes of the lipoidal material to the lobular design of the 
liver. Etiologic theories have variously attributed the localized 
fatty deposits to the effects of increased blood supply (Bugge 
and Heinmert-Halswick), nervous ischemia (Schantz), vascular 
stasis (Clau.sscn)j and an e.xt.ra-hepalic blood supply' derived 
from vessels travensing the hepatic ligaments and hepatic ad- 
hesions. As a clue to their causation Bachman emphnsizes 
their subcapsular situation and localization where hepatic liga- 
ments and periliepatic adhesions may e.vert a mechanical strain 
upon circumscribed subcapsular areas of liver li.ssiie. This 
strain, he reasons, forces the area to yield with resulting dis- 
anangement of the vessels \ritlun, particularly the portal vein 
brandies. The exclusion of portal blood from the area creates 
the need for a new circulation which is accommodated by ves‘=d? 
in the overijdng ligaments and adhesion'^:. Thb alteration in 
blood supply, with the portal vein branch excluded, togf'thcr 
with the low blood pre.'^sure in the area under tension, lead to 
secondary circulator}* effects wliich, Ihcm^dvcs, predispose to 
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fattj’' changes in small circumscribed peripheral regions of the 
liver. The conical shape and sharp delimitation of the lesions 
can also be explained on this basis. The peritoneal vessels are, 
according to Bachman, rendered more distinct over the fatty 
area, due either to increased resistance to blood flow offered by 
the swollen hepatic cells or to an attempt to compensate for 
increased pressure within the area. 

Not much light has as 3*et been shed on the pathogenesis 
of the lesion by experimental reproduction of it. The induced 
process is considered identical morphologically with that oc- 
curring spontaneously as described in the medical and veterinary 
literature. Ljvraga believed the etiology to be circulatory stasis 
and diminished o.xidation by hepatic cells. Too little, however, 
is knovTi at present of the finer ramifications of the hepatic cir- 
culatory apparatus to account for the distribution of the fat 
according to the lobular design of the liver in some cases and 
independent of the lobule in others. Since frequently all the 
cells within the area are viable, the term ^‘infarct” is obviously 
a misnomer and yet it is difficult to explain the extremely sharp 
delimitation and absence of lobular distribution on other than 
a circulatory basis. The situation of the lesions about the 
hepatic ligaments may offer a clue to immediate causation, but 
whether their development in experimental acute hj^serpara- 
thyroidism and adrenal demeduilation is significant clinically 
remains for future observations to determine. 

Equally difficult to explain is why cirrhotic changes develop 
to complicate the fatty condition in certain specimens. One 
hypothesis states that the degenerative and fatty changes, 
portal fibrosis and leukocytic infiltration represent a purelj'’ 
local affair not shared by the remaining fiver tissue (Hugenin, 
Cesaris Demel, Tedeschi, Marras). The causes were assigned 
to different conditions, singly or in combination, such as anemia, 
cardiac decompensation, toxic or infectious diseases, and vas- 
cular stasis due to local nervous ischemia, impaired collateral 
circulation, arterial constriction by portal infiltrations or diminu- 
tion of rinusoidal lumens by proliferating Kupfer cells. All 
these, at least the causes that rest upon a morphological basis, 
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are so commonlj' encountered in clinical medicine and experi- 
mentally that their significance in this connection is doubtful. 
An alternative h3'pothesis wliich Ave subscribe to as pos.ribly 
explaining the pathogenesis of the focal limitation of the fibrosi.'? 
and alcoholic hyalin is that thej* represent a residual cirrhosis 
preAiousl}' distributed more diffusely throughout the liver. This 
opinion also receiA'cs support from Hugenin’s ob.servation that 
the entire liver is sometimes the seat of parenchjTiiatous degen- 
eration. Possibl3% regeneration occurred in the course of lime 
except in occasional areas where the lesions liappcncd to be more 
.severe than in others and it is those areas which still show the 
residual fattj' deposits and old alcoholic hjmlin. If this is true, 
probablj’’ originallj’' the whole liver was more or le.ss like those 
areas. 


STOIMAKY AND CONCLUSIONS 

Two cases of focal fatty change of the liver are reported, the 
one complicated by cirrhosis, the other uncomplicated, together 
with a review of the medical and veterinary literature dealing 
Avith the.se localized changes. 
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cystadeno:ma lyi^ipho^iatosu.m* 

A. W. FRESmLVN and STANLEY K. KURLAND 

From Ihc Lahoratory of Pathology of Ike Mercy TIesptial, Denver, Colorado 

Since 1910, when Albrecht nnd Arzt published a report of two 
cases in which an unusual tumor was removed from the region 
of the parotid gland, quite a number of similar accounts have 
appeared in the literature from time to time. A total of fifty- 
four cases are found in the bibliography emanating from forcigi 
and doraCvStic periodicals. In 1933 Kraissl and Stout* reviewed 
the literature and cited nineteen cases reported by various 
authors, the first being dated 1898. In 1935 Carmichael, Davie 
and Stewart^* re^^ewed the literature and brought the total 
number to forty-one. It is dijfficult to estimate exactly how 
manj' of these tumors bore the title of branchiogcnic cysts because 
of the conception of many that cystadenoma hnnphomatosum 
is of branchiogenic origin. E.xamples of this arc new growths 
reported by Hildebrandt**'' and Sultan,*’ where the former de- 
scribed a neoplasm along with twenty cysts and fistulas of the 
neck, all of which were considered of branchiogenic origin. Sul- 
tan included his own among twenty-two parotid cysts. 

Since 1935, ^Yhcn the re\iew’ by Carmichael, Da\ic and Stewart 
appeared, several additional cases have been reported. Wood,* 
in 1935, described three, all of wiiich occurred in males, 37, -IS 
and 71 years of age. These tumors were approximately of the 
same size and .shape and were wcU encapsulated. Hall* in the 
same year reported one in a 48 year old male. In this instance 
the tumor was of one year’.s duration and was both hard and 
tender. In 1937 Harris’ published a report of two tumors of this 
type; both were in elderly individuals and the relation to the 

* Read before the Colorado Sodetj' of Ciinical Pathologi!?t=, Febniarj' 19, 
193S. 
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parotid gland was practically identical to others recorded in 
the literature. It is a singular fact that out of all of these gro^Tths 
only two,, as mentioned by Carmichael et ah, recurred after 
surgical removal. 

REPORT OF CASE 

Tiie patient was a white male aged 63, who, a year ago, noticed a swelling in 
the neck along the anterior edge of the superior portion of the left stemo- 
cieido-mastoid rauacle. The swelling was approximately the size of a lead pencil 
in thickness and 4 cm. in length, not painful, but because of the gradual increase 
in size a ])hj'sician was consulted. Upon ph 3 -sical examination, a mass along 



Fig. 1. HejU-SECTIOX of ToIOR iLLU.STK.iTIXG XODULARITV .AXD CvSTIC 
Appear A x'CE of Sectiox Surface 

the anterior margin of the left sterno-cleido-inastoid muscle was seen which 
was not attached to the surrounding tissue. It was soft and fluctuant and 
drained a brown serous material. The tumor was removed In- Doctor W. Jvl. 
Greig bj' blunt dissection. So difficulty was experienced in .separating the mass 
from its en\nronment. 

Gross specimen. Examination of the growth revealed a mass mea.suring 
4x3x1 cm., resembling a pecan in shape, firm in consistenc 3 -. The tissue is 
light gra 3 ' to dark gra 3 ' in color and somewhat nodular in outline. Surrounding 
the mass is a fibrous capsule. -A.t one pole is a thin-walled C 3 'st 3 mm. in di- 
ameter. On cut .section, the surface is granular in appearance and varies from 
light to dark gray in color. Scattered through the tissues are several small 
C 3 'stie areas which exude cheese' material on pressure. 
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Hi’^tologir jhs(Unf!<. The capsule coJwi-,t? of fii>rillary connective tissue, con- 
tinu(iu‘; uitli ?epta found throiiphout the ina;-''. Between tlie septa are 

tubular pland- .‘-uirpurtcrl by a i.vnipluml stroma. Tlie diameter of the claml- 
varies from ITi to .KKl niier«)n-. They are lined by two layers of cells which in 
places are cfowin? in pajullary fonnation. The basal layer is formed by a 
tall eylindric.al cell wlio'-e mieleus lie.s near the basement memlwane. AI* 
tenintinc with the basal layer is a .shorter cylindrical cell that border^ on the 



Fk;. 2 . l’noTo\ii( i!0(:n,\i-u or Truou Tr) Snow Gkvkkm. Toror.uM'ny. Tut: 

Cy-'Ts auk < 'nv. Mii.Y Skkk. T nr. D.xuk Atir..\s KrrursrNT tuk LYMnioin 

STItoM\ 

limum. The mieh-i are larfre, round and pniniilar and eaeh ha- u di-tinct nu- 
cleolu-. Between the e,vliri<lrieai epithelium are -eeretory eapilhiries tliat ex- 
tend alone the h'netli of the eell- to widen ns the lumen i- approached. Staiivd 
x\ith Mallory'- aniline blue-oranee (i-fnehsin, the eapiilarie- art' .-liown to K‘ 
ticcupietl by a htimoeenon-' deep purple roti .“tibstanee. Tht' tubular el.nnd® 
eo!!tain an amtirphous material. The -troma i*- lympliadeimid in ty(vi' with an 
oeea-ional eermima! center. 
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The purpose of this paper is not to attempt a recapitulation 
of the material re\newed by Carmichael, Davie and Stewart, 
or liraissl and Stout, but to bring up to date the literatme of 
this rare tumor and endeavor to clarify some of the conceptions 
regardmg its origin. 

This tumor first attracted attention in 1898 when Hildebrandt 
discovered a case which he considered to be closely related to 



Fig. 3. Low Power Photomicrograph of Toior to Shom* the Lymphoid 
Stroma beneath the Glandular Epithelium 

branchiogenic cysts and therefore of branchiogenic origin. In 
the same year Sultan found one of these tumors and interpreted 
it merel}' as one form of parotid c^’st. Lecene and ^Nlorestin 
also thought that the tumors that they each saw originated from 
out-pouching of pharjmgeal ectoderm or branchial pouches. 
Next, in line, according to the date of discoveiy, came Albrecht 
and Avzt,® who ascribed the origin of the tumor to misplaced 
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epithelial tissue from the entoderm and mesenchymal serin 
layers or to (he inclusion of epithelium of the entoderm of the 
oral cavity into lymph nodes. Cllass took a similar view. 

Hibbert,- however, interpreted Gla.ss' explanation in the 
following way: ‘'The lymphoid tissue and parotid lobide grew 
into one another and the mi.ved portion became separati'd from 
the parotid glanrl.” In .<o far as (his process takes place in 



Fu:. -1. ilnai Pownu I’nuToMu iioc.iiwn or Tcmou to Show rur. Sia uirrouv 
C.uTi.i.Aiims lurrwKCN thk Cvi.ixmac.M. ('ki.is l.iMsti Tin; (JiaM';* 

the development of the liranchial cleft, Glass prefers to call the 
tumor a branchiogenic cystadeno-lymphoma. 

Xeumeister :i( the same time said practically the iilcntical 
thing but left the (juestion open as to whcth(*r the r-ntodcrnial 
and mesenchymal tissue were misplaced at the same time and 
a lymph node developed from the mesenchymal tissin* at a later 
date, or whetlier tlie cntoderinal epithelium arrived in a site from 
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wMch IjTnphoid tissue would later develop. Askanazy believed 
tbe most probable origin to be from the branchial clefts. He 
thought that the cells closely resembled the eosinophilic ceUs 
of the parathyroid gland. Then according to Carmichael several 
investigators, including Nicholson, Menetrier, Peyron, Surmount 
and Stober, thought that the tumor might have arisen from 
preparotid lymph nodes, in which Neisse had been able to demon- 
strate scattered acini of salivary tissue and in some cases lobules 
of salivary tissue which contained excretory ducts. In ex- 
plaining the presence of these glands, Neisse showed that early 
in the development of the human fetus (120 mm.) there are 
Ijmph nodes in the parotid and submaxillarj’- glands which have 
in their substance sahvaiy’’ tissue. At a later date these glands 
become the preparotid Ijmph nodes, at which time they are 
encapsulated and free from the parotid. It is entirely possible 
that when these lymph nodes moved away from the parotid gland 
they might .stiH have retained portions of salivarj^ tissue in 
their substance for varying lengths of time. At times these 
salivary structures in preparotid lymph nodes have been found 
in adult life. The next step in the supposition would be the 
development of tumors from these gland structures. 

In 1929 Warthin® reported two cases. Because of a similarity 
that he saw between the epithelium of the tumor and the cells 
lining the Eustachian tubes, he thought that the former could 
have originated from a d^'^stopia of the pharjmgeal ectoderm. In 
the following year WendeP substantiated 'Warthin’s \dews. 

.In 1931 Hamperl advanced the observation that as an indi- 
vidual grows older there is a type of ceE foxmd in salivary glands 
which resembles the epithelial structure of the tiunor more 
closely than it does the normal epithelium of salivary glands. 
These cells were described bj' Schaffer (1897) and then studied 
by Zimmermann^® and termed pyknocytes. In 1932 Jaffe“ 
reported a case. He felt, after careful study, that the epithelial 
ceUs of the tumor corresponded in every way with the onkocjdes 
of Hamperl. Because of this Jaff6 proposed the name onko- 
cjdoma. His explanation of the lymphoid tissue was that it 
was the remnant of a lymph node and the presence of the germinal 
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center.^ vrns in answer io the greater rcsorptivo demands of the 
tumor because of it« secrcl or3' products. This term, onkocyloma, 
has met v.ilh opposition on the p.art of Harris who thinks, ami 
we believe rightly, that because of the fact that onkocyies are 
an c\'idencc of .<=0101117 and are found only in individuals at least 
past t wenty 3'e.ars of age, the term does not explain the presence 
of tliis tumor in one case of Albrecht and ^Ai-zt, which was onlv 
twelve years of age, and in the case of Cunningham’* which was 
sixteen years old. The other objection of Harris, Avhich could 
probably be overlooked, i.s that the terra onkocj'toma would 
only add another word to an alread}’' overburdened medic.il 
vocabulary'. 

Peyron removed two cystic .structures from the parotid region. 
On microscopic examination, the walls were found to contain 
Hassall’s corpuscles. From this observation and Askanaxy’s 
description, one would have to bear in mind the possibility that 
these tumors might arise from any of the branchial clefts. In 
this process the supporting .structure of the cystic tumor would 
thus be characteristic of the structures whicli normally .arise 
from the branchial clefts such as the p-arathyToid gland and 
the thyanus. 

Sternburg mentions two completely opposite views as (0 the 
possible origin of gland-Iikc structures in lyanph nodes: one view 
is that they' arise by' metaplasia from the endothelial lining of 
the lyroph vessels; the other that they' arise from cmliry'on.'ii 
rests. .Still another hypothesis is that the glandular epithelium 
is swept into the lymph node.s from the surrounding structures. 
One thing in common to all of these theories, however, is tlwt 
the glands, once they arc in the lympli nodes, may give ri.«c to 
papillary cy'.«t a denoma lyanphomatosum. 

In the publication of Kraissl and Stout the authoi’s tried to 
explain the origin of the tumor by' what they called an orbital 
inelu.rion. In order to Justify their hypotlKt-'is, these investi- 
gators reviewed the development of the orbital gland.s in Fonv: 
members of tlie carnivora. During thi.s invc.=tigation they' foiiiul 
that there wa.s a formation of a .sulcus from the oral cavity, 
whicli finally' flovc!op'= into the adult parotid gland. As has 
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been reported from time to time, tubular structures have been 
found in tbe region of the parotid gland. These were thought 
to be a parotid anlage, as shown by Weishaupt, and were there- 
fore thought capable of developing into the cystic structures 
which were occasional!}’' found in the region of the parotid gland. 
Following this train of thought, Kraissl and Stout then dis- 
covered that early investigators in the study of the development 
of the salivaiy gland had found a tubular structure lined b}’ 
epithelium and surrounded by mesenchyme in the region of the 
parotid gland but not connected "vrith it. They gave this struc- 
ture the name of orbital inclusion. They pointed out that as 
the embr3’’o increases in size the parotid gland grows larger and 
larger and finally lies in close contact ■with the orbital inclusion. 
Just exactly what happens to these orbital inclusions in hiunans 
has never been determined, but it is only fair to assume that 
a closed vestigial duct lined by epithelial cells derived from oral 
ectoderm might at times develop into cystic structures. This 
supposition becomes more plausible when it is learned that 
Weishaupt had seen dilatation of one of these structures under 
the microscope. By this explanation both the lymphoid and 
epithelial elements of the tumor in question are accoimted for. 
In evaluating tins explanation, however, we are at a loss to 
explain the position of the tumor in our case, which was at the 
anterior border of the superior portion of the sterno-cleido- 
mastoid muscle, while the orbital inclusion is situated in an 
anterior position in relation to the parotid gland. 

SUMMAET 

A case of cystadenoma lymphomatosum is presented. That 
it arises from the branchial pouches seems the most probable 
e^lanation after aU the evidence is taken into consideration. 
From the fact that some investigators saw what, to them, re- 
sembled thvanic tissue, and others saw tissues closely resembling 
acidophylic cells of the parothjToid gland, it would be safe to 
assume that, at least in two cases, there is some reason to adduce 
the origin of cystadenoma Ijunphomatosum from branchial 
pouches; the particular pouch from which the tumor develops 
not being the same in every instance. 
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We nro indebted to Dr. W. M. Greig for Ids permission in reporting this esse 
nnd to Prof. W. C. Johnson, of the University of Colorado I^Iedic.il School, for 
his kindly counsel. 
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SYPHILIS AS A FACTOR IN THE BIOSCOPICAL 
DIAGNOSIS OF ADULT CER^HCAL 
LY]MPHADENOPATHY=^ 

HERBERT FOX 

From The Pepper Lahoralory of Clinical Medicine, University of Pennsylvania, 

Philadelphia, Pennsylvania 

The observation of four cases of enlarged glands in the neck 
in v'hich syphilitic infection affected the diagnosis seems proper 
to put on record. 

While it is admitted that syphilitic adenopathy may be one 
of the symptoms of acquired and especially congenital syphilis, 
its relationship to other affections of the l3Tnph node system 
has not been emphasized. Jadassohn puts it that generalized 
Ijunph gland swellings of syphilitic etiologj’’ can simulate Hodg- 
kin’s Disease, pseudo-leukemia, splenic anemia, et al. because 
of their slow growth, painlessness, disassociation with the skm 
proper and atypical blood findings. Most writers agree that 
the diagnosis is not at all easy even with aU the criteria of clinical 
diagnosis, and most of them state that treatment alone will 
answer the question. It is desirable to discuss this further after 
citation of the cases. 

The first case, the records of which have been lost, is repro- 
duced as a photomicrograph in Stengel and Fox Text Book of 
Pathology, 8th. Edition, 163. The subject of this material 
was a young person with a chain of painless, adhering glands in 
the neck; the Wassermann was weakly positive. No other 
significant data are recalled. The diagnosis was made at once 
by simple methods of histology and confirmed by the discovery 
of spirochaetes lying along vessels in the cellular border of the 
gummata. 

* Received for publication December 30th, 1937. 
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nie second rase vras n vroman of 55 ’R'itli massed glands on 
the left side of the neck and small nodes on the right, with a 
histon’ of slow increase in size over three months, very moderate 
anemia, no demonstrable involvement of the mediastinnm or 
spleen, a diiTerential count in the blood within normal limits and 
no suggestive hhtor^' (miscarriages, et ah) of syphilis. The 
Wassermami was wealdy po.'^itivc. Bioscopic adenectomy re* 
vealed solid, pale, grey-j’ellow glands of the Hodgkin's type, 
moderate in size, with a hea\*y cai)sular covering binding unit.s 
together, ivlicroscopically, there were arca.s of acceptable 
l3TOphogranulomatosis of the Hodgldn's 13*130 and islands of 
granulation tissue in wliich periarteritis was prominent. The 
cellular construction was chiefl3'^ imperfect epithelioid cells, 
numerous plasma cells, irregular arterioles, and some 3*oung 
swollen cells of the fibroblast 13100. This gland was looked upon 
as a combination of Hodgkin’s Disease and s3Thilis. The 
patient did vcr3'’ well under radiation and lived for three 3'ears 
when she was lost sight of. 

Hie third ca.«e was a man of 21 presenting a chain of gkinds 
on each side of the neck, firm, painless, movable and var3*ing 
in size from just perceptible to 3 cms. The inguinal and axillary 
glands were slightly enlarged. The temperature ranged between 
nonnal and 99 . 2 . The leucoc3’te count was H ,000 of which 
70 per cent were 3'oung l3-mphoc3des. There was no history of 
venereal disea.se and no observ’ation of scar nor cutaneoirs erup- 
tion. Duration of the illness was vogue but perhaps two inonth.‘« 
lind elapsed since the first perception of enlarged nodes. A 
tentative diagnosis of acute or subacute 13'mphatic leukemia 
was made. Biopsv* was done and after this a Wassormann 
which w.as .strongl}* positive. Histologicallv*, the node pre- 
.«cnted a dilTuse Iv’mphatic h3"perplasia, an increase of perceptible 
blood vessels with periangiitis and j)romincnt reticulum cells; 
a few fin3' necroses were seen. A diagnosis of hyperplasia ami 
IxTuphadenitis wes made. Ko attempt to find spirochaotes was 
made. Antis3*philitic treatment gave the diagnosis. It had 
onl3’ been confused b3' tlic t3*pe of l3TOphadenopathy and the 
!)lood count. 
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The fourtli case was a colored male of 24 with, tuberculous 
piemitis, a mass in the mediastinum believed to be a tumor, 
and an enlarged gland in the right supraclaidcular region ap- 
pearing during the latter part of the illness and believed to be 
a metastasis. The Wassermann was weakly positive. No 
autopsy was permitted. Histologically a diagnosis of syphilis 
and miliary tuberculosis was made on the biopsy of the gland. 
The latter was represented b5’' recent epithelioid tubercles while 
syphilis existed as granulation tissue, destruction of small blood 
vessels and foci that could be called gummata. Some larger 
necroses existed that were probably caused by a combination of 
the two pathological processes. Tubercle bacilli were found in 
the small granulomata, spirochaetes were not found in the gran- 
ulomata but were discovered by Levaditi and Warthin methods 
in two places along blood vessels of the granulation tissue. 

It , is to be admitted that the large necroses might be caseous 
tubercles or gummata and the obsersnr admits the practical 
impossibility of stating unqualifiedly that they are one or the 
other, but believes them to be syphilitic principail}’- because 
fibroblasts about the border of the necrosis extended well into 
the mass, because of the extensiveness of the reticulum through- 
out the necrosis and the penetration of fibrous tissue into it, the 
retention of the outlines of cells within the degenerated area 
^as through a veil’, and the acceptable sjq^hilitic granulation 
tissue in the non-necrotic sections of the gland. 

The coexistence of sj^philis and some other pathological process 
in IjTuph nodes is admitted. The effect of one upon the other 
has been the subject of some debate vdthoiit profitable result, 
hlost of the discussion antedated the application of the Wasser- 
mann principle to clinical medicine but since it has become a 
routine procedure the confusion has been less in evidence and 
discussion less frequent. However, the present report is in- 
tended to call attention to the fact that syphilis may be a factor 
in clinical bioscopical diagnosis so that the climcian and the 
patholpgist should be informed in aU cases of the serological 
state of the patient’s blood. 

An interesting featiue of the examples here presented is that 
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the adenopath}' was most pronounced in the neck. Stokes,* 
Jesionek- and Zurhelle’ believe that anterior cervical Ijmph- 
adenitis is less to be expected from syphilitic infection than 
from other diseases wliereas sjphilitic Ijunphadcnopathy is 
more apt to effect the posterior cervicals, epitrochlear.s and 
ingiiinah. Anterior cer-vical adenopathy sugge^sts pharjmgoal 
s;\ 7 )hin 8 . Gumma proper of the Ijinph nodes in general is -v-ari- 
o\isly reported; it appears to occur more often in long standing 
syphilis, of many years indeed. Fournier saw one in 3429 cases; 
Lustgarten thinks it is not so uncommon but both of these author- 
ities wrote about their experience before the vigorous treatment 
of the disease bj*^ the arsenicals. However, both Jesionek and 
Jadassohn quote authorities indicating that there is some re- 
sistance in the IjTnphatic tissue to the \drus of syphilis. It is 
admitted that thej’- react at once when the spirochaete is drained 
into them from a focus of primarj’’ infection and become somewhat 
enlarged as the infection becomes generalized. They recede 
however, unless the disease be malignant and, corlainly under 
treatment, may not be discoverable. 

There is nothing in the acquisition of .syphilis that of itself 
appears to favor the development of leukemia, Ijanphoniatosls, 
Hodgkin’s Disease or tuberculo.sis. To be sure, in chronic or 
untreated sj’philis there may be a continued hyperplasia of 
IjTnphatic elements that would .seem to j)rovide a stimulus for 
unregulated and unro.straincd lymphatic overgrowth. 

The opposition offered by the two diseases, one to the other, 
is also not clear. Judging by the descriptions of Zurhellc and 
the accounts given above, Hodgkin'.s Disea.'^e and tuberculosis 
may unfold their recognizable hlstologj' side by side vilh that 
of syphilis. 

The .‘stimulating effect of one upon tlie other when coexistent i*; 
difficult to mo.asure. The destruction of blood vc.‘?.scls by syphilis 
if rapid, .should assist in the development of necrosis, while 5f 
slow, it might assi.sl in the progressive character of the granula- 
tion tissue to which the Hodgkin’s picture m.ay be likened. 
Etienne claims, and Zurhellc does not disagree, that syphilis 
may whip tip the activity of tuberculosis by the type of gminiki- 
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tion tissue, especially along blood vessels, wbereby organisms 
are spread and tissue nutrition is hampered. 

The effect of treatment in the presence of coexistent syphilis 
and some other disease may well be considered. In this respect 
a paraphrase quotation can be made from Paget and j\!oore, 
(American Review of Tuberculosis 1936, 33: 10), that tuber- 
culosis is more important and dangerous than syphilis and that 
while none of the therapeutic measures currently used for tuber- 
culosis will adversely affect syphilis, some of those used for 
S3q)hi]is may seriously modify the course of tuberculosis. How- 
ever, it may be that this is not absolutely true and that it would 
be better to judge each case for itself. 

The histological diagnosis of tuberculosis, Ijunphosarcoma, 
Hodgkin’s Disease, the lymphocytic hj’perplasias, endothelioma 
and reticulum cell sarcoma is not very difficult. The histological 
diagnosis of syphilis may be very difficult, especially today 
when syphilitic infection rarely goes undiagnosed and imtreated 
and mdeed need not so proceed. 

Virchow stated that there is very little that the studious path- 
ologist can find to distmguish between the granulation tissue 
of the granulomata. It can be added here that the pathologist 
must take all the factors into consideration and must be helped 
by clinical records, serological tests, and if possible, the effects 
of treatment. 

REFERENCES 

(1) Stokes: Modem Clinical Sj^pWIoIogy, 1935. 

(2) Jesionek: Finger’s Handbuck der Geschlecbtskrankheiten, 'STLII, 1913. 

(3) Zxjhheeee: in Jadassohn’s Handbuck der Haut und Geschlecht-skrank- 

heiten, Vols. XV and X\TI. 



TULAEEiSIIA OF THE HUMAN BREAST* 

M. J. KILBURY AXD S. C. FULMER 
From the Laboratory of St. Vincentes Infinnary, Little Roch, Arlcnsas 

As a rather thorough review of the literature has failed to dis- 
close any instance of tularemia of the human breast, the follow- 
ing case is reported, .as, apparently, the first on record. 

Ca.<ic Report. The patient, Mrs. M. Y. H., age 53, housewife, entered fit. 
Vincent s Infinnarj' under the services of Dr. S. C, Fulmer. She had been in 
the ho.spital in 1935 wth menopausal menorrlrngia, at wliich time a dilatation 
and curettage with application of radium was done. 

On this admission J.anuarj' 11, 1937, the chief complaint was fever and gen- 
eral pains, duration five wcck.«. Just before the onset she had noticed .a furun- 
cle on the second finger of the left hand. The nc.Nt day she became very rick 
with high fever, gencralired nclics and pains and drenching perspiration. Two 
days later the finger became intensely swollen and bluish in color followed by 
swelling and tenderness of the glands of the loft axilla. Tlic fever persisted for 
four ^^’coks. During the two weeks prc\*ious to licr entry into the hospital she 
bad been improving, the fever had subsided, and the lesion on the finger and 
the axillary swelling had shown a definite improvement. 

The patient gave the hi'^tory^ of having cleaned and cooked rabbit? and served 
them to her family two weeks before the development of the lesion, 

Physical examination rovoalcd a w’cll developed very obese female aj)p.ir- 
cntly not very* ill, blood pressure 10i/S2. Liver and spleen not very paljxnble. 
There w.ns a herding lesion of the left middle finger on the palmar surface of the 
distal phalangeal joint. The left axillary' glatid.s xvere enlarged and slightly 
tender. 

The right ijrca.et wa.s larger than the left, the nipple deviating outward and 
upward. Tlicrc was a firm, hr»rd mass 0 centimeter? in diameter in the low^r 
and outer quadrant. This tumor was not fixed to the deeper stniclure®, but 
slightly fixed to the skin, and apjwared to be incap^ulatcd, Tiio right axill.-uy 
glands were not palpable. .According to the patient, the breaRt tumor fir^t 
noticed two weeks prexfiou.? to her entry into the hocpifal. 

* Received for publication December IGlb, 1937. 
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The ieucocj-te and differential count showed; 5,400, poh-nioriAonuclears 55 
per cent, IjTiiphocj-tes 34 per cent, monocjdes 9 per cent. The blood serum 
agglutinated B. Tularense completely 1 to 140. 

Diagnostic possibilities considered were: (1) Tularemia, (2) Hypertensive 
heart, disease, (3) Carcinoma of the breast. 



Fig. 1. Early Lesiox.s, Tularemia of Breast 


The surgeon, Dr. George Lewis, e.vamincd the patient and adnsed e.x- 
ci.sion of the tumor, microscopic study and, if malignant, a radical breast opera- 
tion. The . tumor was excised and a study of the frozen sections stained by 
polychrome method revealed an inflammatory lesion. A simple amputation of 
the breast was done. 
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Gross examination of tlie sV.in revealcil the nipj>lc, mammary cintid and nn- 
derinnf^ tied of fat and nni'-clc ti-sue wlnle the cat surface revealed a markal 
f\bro-L‘- t>f t!u‘ iimtumary pland. There wa*- a tumor mas^ about 3 centimeters m 
<liamctcr in the upper ripht quadrant 3 ceutimeler•^ to the richt of the nipple 
nhich cut nith little re^i-'tance to the knife and left a pranular surface and ui 
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winch could Ik* sren sni'tl! areas of necro'.i' 'I'ln* pros-, in'mifestjuions n- 
s^'inblf'd thfi-^ of I uuer. 

Micn^srojiic examination re\e>lcd innn\ jiartially cirnimsi ribcd areas ^art 
mp cosj-itlnndtly m ^ire and apjn iranee. Tiie i arlier le-ioiis sjioned acctinniia' 
tion of et.dothch'i! {sdi-, lympliucvte- and a fen lnjfof\tcs vurround'-d bv a 
thm fibrou' vail. The oldf r Usnm showed n(cr<en m the cenl»r 
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^Vliile the lesions resembled tui)ercles there was a complete absence of giant 
cells. A diagnosis of tularemia was made from the study of the permanent 
sections. 

At the time of operation a portion of the breast tissue was macerated and 
injected into the inguinal region of two guinea pigs. Five da^'s later one pig 


Fig. 3. Smaia Lesioxs, Tc'EAnEXiiA of Breast 



died and both had verj- large IjTnph glands. At autopsy both pigs showed 
typical lesions of tularemia in ‘the livers and spleens. An attempt to culture the 
organism was unsuccessful. Two more animals were inoculated; these died in 
live days. The organism was not obtained. A third group of animals were 
inoculated and the organi.sm was obtained in pure culture on rabbit’s blood- 
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cv.-tine apar. (1 have i-olated the yreanwn pcvera! times hut in each ea^^e i 
have had to carry it tliroupli at least three animals Iwfore ohtaininc: a euUurt*.) 
A suspension of the cuUtirc u-as injected into two pics wliieh tiitni promptly in 
about four day^ with lesions of tulareinin. 

The patient had an uneventful recovery and is iivinj: and well at the 
time. 



This ctisp was inlerc-stin^; for iho followinji reasons: (1» I’hf 
initial It-sion ocetirnMi on the left hand and involved the rittht 
breast .-o that the or/ztini.-m imist have been earrie<l by the bloo<! 
stream. 
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(2) Tularemic lesions in human tissue have only infrequently 
been studied. The lesions are quite typical and should enable 
the diagnosis of the disease. 



: ■ * -v' . -^4 ;■¥ 

A V y ■ 

'',.; 5 ''.- ... '¥f* ** 


Fig. 5. High Pom-ek, Tularemia of Breast 


(3) A rather thorough review of the hterature has failed to 
reA'eal a report of tularemia of the human breast. 

It would appear that this is the first case of tularemia of the 
human breast. 



DI^^SEMIXATED ECU IXOCOCCOSIS* 

O. O. WIU.IA.MS 

Froth ihr Dcpfirlttinil nf PaUwUtgtj^ of Cnlifornia Mtdicnl Scl.ool 


The incidence of Echinococcus disease in Xortli America i‘' 
relatively low. Riley' .stutc.s that \ip until 1033 approximately 
-130 casc.s had been re])ortcd in Canada and the United States, 
'rhis low incidence, liowever, may be more ap{)arent than real 
as Heller" .says that mo.st of the busier surgeons of Kan.sas C'ity 
and vicinity have encountered one or more cases in recent ycar.s. 
Two relatively large .series of ca.ses have been reported by Magath’ 
from the ^fa^’o Clinic and by Davis and Balboni^ from the 
Ma.ssachu.setts General Ho.spital. In their .series, as is the case 
of mo.st of the patients in this country, ])ractically all were of 
foreign Inrth. 

As i.s well known, tincornplicated echinococcus cysts may he 
entirely compatible with comparatively good heitUh. The 
condition is frcfjuenti}’ found in exploratory operations for a mass 
in the abdomen and may often be encountered a.s a .surprise at 
postmortem wliere it was not a causative factor in the patient's 
death. However, complications of cysts often call for aggressive 
Ire.'ifment. as in secondary infections of the cy.-ts, or at Ic.'i'-f 
may be a factor in different ini diagnosis. 

f)iu‘ of the frcfiuent complications i-; the formation of .secondary 
cysts whicli re.sull either from spreading .at op(*r.atifm or by 
spontaneous rupture, the latter often occurring in cysts located 
in an abdominal organ. Dew'’ states that widc.sprcad dissemina- 
tion may re.sult from a .spontaneous rupture into a })Iood vessel. 

'I'hc following case is one in which wiflcspr<‘;id (-arly fibrotic 
and degenerating ]e.sior)s were found. 


* Ri-e<-ived for jiaMication .Srptemher Itt-t". 

•»2 
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Report of Case 

A. G. a wliitc woman 53 j'ears of age, entered the University of Cali- 
fornia Hospital Aug. 2, 1934, complaining of a mass in the neck, severe dyspnea, 
and recent loss of weight. During her fourth pregnancy the patient developed 
a small nodule in tiie region of the thjToid wliich gradually increased in size. 
Similar nodules developed twelve years following the first one and were of grad- 
ual growth until two and one-half years ago Avhen the increase in size became 
more rapid. No subjective symptoms were noticed until several months pre- 
\'ious to admi.s.sion, when she began to lose weight, became nervous and irritable, 
and was easily agitated and fatigued. Five months previous to admission she 
noticed slight .swelling of ankles. Nocturnal astluna manifested itself three 
months later, and skin lesions developed on neck and thora.v one month before 
admission. 

The patient was born in Malaga, Spain, moved to Honolulu when 25 j'ears 
of age, and to California when 38 years old. Her husband was dead. Her 
occupation was housework. Her average weight was 170 lbs. and on admission 
was 122 lbs. She was married at 16 3 "ears of age. There were nine pregnancies 
with three children d 3 dng at birth. Menses were regular until two years ago 
when the 3 ' began to occur at two month inter\'als. Her periods occurred ever 3 ' 
other month until the time of admission. 

The patient was a poorh' nourished Spanish woman showing no marked dis- 
comfort. There was present over face, e.xtensor surfaces of both forearms, and 
on the anterior thorax, a pale opaque papular eruption which was discrete and 
had flattened tops and erythematous borders. There was a right lenticular 
cataract. The left fundus showed dilated veins and thin tortuous arteries. 
Two large masses were visible and palpable in the neck. The larger mass was 
soft, C 3 'stic, and did not cause choking on gentle pressure. The blood pressure 
was .S 3 'stolic 175 ram., diastolic 75 mm. The vessels were moderateh' thickened. 
The liver e.xtended 4 cms. below the right costal margin, and was smooth and 
not tender. A large mass was palpable in the left upper quadrant which 
reached to 3 cms. of the anterior iliac spine and 4 cms. of the midline of the 
abdomen. It was freely movable, descended with inspiration, was irregular in 
outline, and had a notched superior border, but could not be definitely identi- 
fied with the spleen. 

The basal metabolic rate was plus 62 per cent on one occasion and plus 50 
per cent on a repeat test. The glucose tolerance test was, fasting, 0.104 per 
cent; first hour, 0.189 per cent; second hour, 0.234 per cent; and third hour, 
0.152 per cent. The urine was negative for albumen, showed some copper 
reduction on one occasion but was negatiA'e on a repeat examination, and con- 
tained a few granular casts. The red blood cell count was 4,430,000, ndth a 
hemoglobin of 78 per cent. The total white cell count was 6,800 with a differ- 
tial of 66 per cent P.M.N., 10 per cent non-filaments, 21 per cent l 3 Tnphoc 3 i:es 
and 1.3 per cent large mononuclears. No eosinophils or basophils were found. 
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TJie eornpleriH'nt fixation to-t wns negative. An X-ray of tlio clip.'-t .‘■houoti 
caicifirafnni- in tiic ropion of the loft lobe of the tliyroid pland. There u 
{M'rihrnjichial incrca'-c in density wliioh ?uppestocI ii jiorihronchitij. or diffUM' 
in^trsstatic inva?ion of the hinp. The pabtn>-intcstiu:il Forios waF nopativo. 
C'omplonicnt fixation or intriulonnal tost for och^nococoo^is was not done. 

A Ftihfotal thyroidootomy was done on AupiiFt Kt, 11*34, at whicli time ron- 
Fidenihle adherence of the thyroid plnnd to the Furroiindinp tis-iie was- foiiiul. 
I'ollowinp the oporation the patient licenrne disoriented, the teiniK.‘ratnre nee 
rapidly, and the followinp day she l)ecaine reFtless, dy.spneie, and ryanntie 
nntil her death .'hi honrF after openition. 

Tiie tluToif! fissile removed at operation was lohninted and had a tliick 
capsule, 'i’he diapnosis was adenomata of the tliyroid. adult pattern, with 
depeneration, fihros-i.s, .and calcification. 

I'nihohffical rrport 

The body wa- that of a well developed and fairly well nourished white woman 
.■i3 years of ape. The body lenpth wa.s tiO inche.s and the estimated weipht 130 
lbs. Over the foreanns, upper anterior tliorax", anterior abdomen, and the 
flanks were numerous discrete .sliphtly elevated papule.s rneasurinp 3 to 4 mms. 
in diameter. These wore attached to the .skin. There was a fre.sh .surpical 
wound rneasurinp 14 cm. in lenpth in the lower anterior surface of the neck. A 
few palpal'le Ijinph nodes were found in the axilla and the inpuinai rcpimis. 
Kipor mortis wa« moderately advanced and livor mortis pre-ent. 1-ideriia was 
absent. The pertinent findinps are as follows; 

There was no fluid in the abdominal cavity. The liver extended 3 cms. below 
the costal marpin on the riphf and cms. below the xiphoid process. The spleen 
was (5 cnis. below the left costal marpin and a large imiss protruded from its 
lower pole. 

Tiie riplit hinp weipbed "ffOpnis. The lower lobe ivas .someuhat eonpested. 
The pleura was thiekencil. The upt«T lobe <4 (he limp eoiitained mimeroiH 
stn.all praj-i'h are.as 1 to 2 nmi. in diameter which stood out from the firounish 
limp tissue. The~e areas were not sharply circiinisiTihed hut apfs-ared to fade 
into the adjacent tissue. They were (inn to palp.itinn. However, ffit nppT 
h'be contained air. Tfie left limp weipiied tiOfl pins. Tin* iipji^'r lofs* was .simi- 
lar to that of the ripht lunp. Xo eviilence of embolism was found, 1 he 
i>fribronchtaI iynijih nodes were cnlarped. The cut surface showed numcroiis 
pnivi-h nodules which wi-re made prominent l>y the dark pipment siirroundinp 
them. 

Th'Tr' «as ;in erilarpemonf of the mesenteric lymph nodi-', very jironeuni-t d 
itrouiid the p.-iiicn-a- and splenic repion, Tfie retrojs’ritom-al lymph nodes v<ere 
also cniarpisl. 

'Hk* fixer v.eiphfd IK.’V) pills, 'Pin, -iirj.aif was finely pr.atinl.'ir in characti'r. 
tbs thi* snteru-fater.d s-.jrface were txso elevated calcified ao-Tis mea.stirinp ex 
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1.5 cms. and 3 x 2.5 cms. respectively- They were elevated 0.2 cms. above the 
surface of the liver. The cut surface of the liver showed periportal g^a^^sh 
areas surrounded bj- light brown tissue. Section of the calcified areas showed a 
thick outer shell measuring 0.3 cm. in thickness and a fibrous inner wall. The 



Fig. 1. Showing degenerating cj^t in spleen, upper photograph. Lower 
photograph is one of the healed cysts in the liver. 
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cvbt^ c'nifained a f;datinou« material. The pall bladder cfintained .*10 eo. of dark 
colored bile cn'-ily expre-'cd into the duodenum. The panerea'. ajiiK-ared 
pro*'ly nonnal. 

The ‘-pleen wiphod 700 pm--. The .‘.urface wa,'^ rouphened and pranul.ar in 
ajjjK'arance. .\ finn white ^la‘■^ protnnled from the sjdeen at the lower jxtle. 
The entire ‘'plenic ti^Mie was cumpo-ed of slightly elevated prayidi areas w'hirh 
were Mirrounded by brown colored (issue. The ma«.< at (lie lower jiole mea-uroi! 
7 X 4.0 cm. and extended into the .splenic tis,suc alonp the hilU' and lower ]Kile 



I'jG. 2. .''’eetion of hinp .showinp piant relK, a filmitie ledon, and, in the left 
D.'n(er rone, a nuclear imi's .<.urroundf d by <ien-e fibrous ti-siie. 


The inner .'■urface showed rlepenenition of the «ij)~u!e witli ea^/ ation of the con- 
tent- while till’ tower half of the mas-- -howf<l miniermi- ‘■midi sfir-li.t:*- bodie- 
The cenito-urinnrA' -y-teni cont.ained no pro-- h-ion-. ’I'lie bone neitrov. <>! 
the middle of tie- femur r\a- abundant and jiink. 44iere were nunieroii- -mull 
pr,ayi‘h firm nodule- scattered thrmich thv ti'-ue. The {»aniver{<’br3! lymph 
DfKle- mea-un-d fr>nn 0,.'j to 2 cm. in <!iamet<T. 'riicre wa- enlarpemcnt of ti.c 
‘‘Utv’-rfiria! niMte., the mr-iii-^iimd no'ii--, the ili.nr. .and tfie jK-lvic rcjd''- Ih*' 
cut -urf.ne*" .njsjw.an-d to I"” of uniform texture .ami wa- pntyj-h-v. hit^- m cohir. 
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Histologic report 

Lung. The pleura Vi'as thickened and fibrous in character. There were 
numerous small tubercle formations beneath the pleura and in the interstitial 
tissue of the lungs. These varied considerabl 3 ' their structure, some showing 
a central necrotic core surrounded bj' concentricallj^ arranged fibroblasts and an 
outer zone of small and large mononuclear cells. Large multinucleated cells 



Fig. 3. Spleen showing tubercle formation with giant cells, some of which 
inclose clear spaces or debris. Fibrotic lesions are present. 

of the Langhans* tj’pe were found on the outer edges of the nodule. Others 
showed a fibroblastic organization without Ijmphocjdic infiltration or giant 
cell formation. In other areas giant cells appeared to be surrounding clear 
spaces. In these areas little fibroblastic reaction was present. The remainder 
of the tissue showed small atelectatic and emphj^sematous areas with marked 
congestion and intra-alveolar coagulated serum. 

Liver. The blood vessels of the thickened capsule showed marked conges- 
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tioii ntid there ua-; iympliocytic infiltration heneath the capsule. The tutcr- 
lohnlar fibrous tissue was increased in amount and small fibrous strands ex- 
tended into the lobule for a short di.'tance. Tiic liver cells showed cloudy 
.swelling: and vacuolation. A .>sli"ht central necrosis was jiresent. In the inter- 
lobular fibrous tissue were numerou.« small nodules cnmposetl of central areas of 
fibrous tissue and peripheral zones of hunphocytes with occasional peripherally 
located nudtinucleated plant cells. The cy.st wall was densely fibrous and was 
surrounded by fibroblastic reaction, lymphocytos, and occasional pinnt cells, 
(iroups of liver cells showing degenerative changes were surrounded by edema- 
tous fibrous tissue. 

Spkrn The capsule and trabeculae were thickened. The splenic structun' 
was obscured by muncrous tubercle formations with a structure similar to tho-c 
found in the lungs. Only an occasional Malpighian body remained. The 
fiiiroblastie reaetion was marked throughout the .spleen, 

TJiere were no signifieant finding.s in flic ])ancreas, gastro-intestimd tract, 
kidneys, adrenals, uterus, ovaries and aorta. 

Lymph nodis. Tlic peripheral, abdominal, and i)erit)ronelii.'d lymph mules 
.showed tnas.sive involvement with nuinennis small tubercle or nodular forma- 
tions. Three typos of reaetion were noted. One consisted of small are;is of 
comjilete fil»rosis surrounded by lymphoeytes and large mononuclear <’ells. 
Another lesion consisted of .areas of fibroblastic reaetion witli or without a 
slight amount of early necrosi.s and with i)erij))iendly and centrally located 
giant cells wliieh ajjjmared to be surrounding clc.ar spaee.s and debris. Other 
le.sions consisted of a vesicular body with jH'ripheraliy or centrally arranged 
nuclear masses and snrronnclefi by a clear space e.veepting on one sith‘. .bi.st 
oiit.sidc the clear si)ac(' a fibroblastic firoliferafion was taking place. Ljaiijiiio- 
rytes and occasional polymorphonuclear leiii’oeytes .surrounded tlie outer 
fibrous area. 

Shin. The .skin .sbowofl a .similar reaction with degeneration and giatit cell 
fonnafion .as prominent features. 

Bnnr marroir. The femur marrow sliowed hyperplasia of all elements. 
Xumerous nodule.- similar (f» tlio-e already rJescribe<l were sealtered throughout 
tli'- sections. However, necrosis was -i pnitninent feature in this are.a, 

Hjx'cial stain- for bacteria iijchiding acid fa-t organisms wen* rep'’a!c<i!y 
negative. 


nisri’.ssioN 

'riif- -scijnenco of cveiif.s with rcforenco to tin* wifio.-proiMi 
pehiiiocoeeiis infection is fairly flifiiciill if not iinfto.-sihle tr? 
follow in tlii.- CUM*. The two liver eysts were he.'ilcfl an'! anfumreti 
to be of mn<-h longer duration fhtin the lesion in the .s[)leen- 
The ey.'t in the .-pleen -howed both degeiu-rative changes arid 
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the presence of numerous daughter cysts, and appeared to be of 
more recent origin. 

In his discussion of death and degeneration of cysts, Dew® 
states that caseation necrosis occurs with the production of white, 
3*ellowish or gray material containing fdtty and granular debris 
and remains of the parasite. He saj’^s this degenerative change 
has been mistaken, when well advanced, for a caseating tuber- 
culous focus. Heller- applied the term echinococcosis or hj’’- 
datidization to widespread dissemination of the disease and gives 
four modes by which this dissemination may occur; widespread 
embolic implantation of the embryos; secondary implantation 
of scolices, or brood capsules, in a serous ca\dty or different or- 
gans; propagation into adjacent organs by exogenous budding 
and direct extension; or infection by ingestion, implantation, 
or inhalation of fertile cj’^sts or viable scolices. He doubts 
whether infection by inhalation ever occurs though he believes 
it is possible. 

Le Nouene,® in reporting tv^enty-six cases of hydatid pseudo- 
tuberculo.sis of the peritoneum, quoted Deve’s histologic de- 
scription of the tubercle-like lesions formed in the peritonemn. 
Deve’s stud}’-, obtained from both human and experimental 
material, showed three tjqies of lesions. One consisted of a 
central area filled vdth debris, with or without booklets, bile 
pigment, cholesterin, or lime salts, surrounded hy epithelioid 
cells mingled with giant cells. A second reaction consisted of 
a fibroid organization of the scolex in which all elements had 
disappeared lea'S'ing only a small connective tissue nodule with 
no characteristics. The third tjqie of lesion consisted of the 
active vesicle surrounded bj”" a zone of epithelioid and giant 
cells. Le Houene® states that the second t3=pe of reaction has 
only been observed in experimental production of echinococcosis. 

It is believed that the lesions found in this case resulted from 
rupture of the splenic cyst into the substance of the spleen with 
spread by the blood stream, lymphatics, and direct extension. 
The histologic study showed early lesions with degenerative 
changes and fibroid, organization of the scolex. 
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SUaiMARy 

3. A case of disseininated echinococcosis is presented. 

2. Tiic spread of the disease is believed to be both embolic and 
by direct extension to adjacent tissue and l>mph nodes. 

3. nie histologic picture represents tlrree types of lesion.^ 
that of foreign body reaction to debris, fibrosis nith tiiborcle 
formation, and a fibroblastic reaction around centrally arranged 
nuclear masses. 
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EDITORIAL 

The Need For A Standardized Hematologic Nomenclature 

Present day hematologic nomenclature is confusing, and 
ought to be revised. To prove this statement the following 
illustrations are only a few* of those which could be given. The 
familiar monocyte has about twenty synonjnns — endothelial 
leucocyte, transitional, endotheliocyte, histiocyte, epithelioid cell 
and so forth. Terms such as erythrogonia, hemafocyte, and 
lymphoidocyte have to be defined anew each time they are used, 
because thej'- indicate different cells to different authors. Ma- 
Jignunt neutropenia, first described in 1922, is now referred to 
by some fifteen different names. Aleukemic leukemia also is 
known by at least ten different names, some lately mtroduced. 

The recent publication of two atlases of hematology^-^ — each 
advocating a tenrdnologj’’ of its own — sen-es but to complicate 
the situation. These atlases are written bj’’ teachers of graduate 
and imdergraduate courses in Medicine; both have been rec- 
ommended for student use. Their readers are required to 
familiarize themselves with new terminologies, at least one of 
which cannot sundve. 

The question arises as to whether or not a satisfactory nomen- 
clature can be worked out. Many agree that it can and that 
the project is a worthy one, even if additions and revisions are 
made necessary by new discoveries. At least certain basic 
definitions and terms could be made and many useless synonjuns 
discarded. That by itself would make the effort worth while. 

What machinery can be set up to achieve this purpose? Only 
a few suggestions can be offered here; the details should be 
worked out by a group appointed for that purpose. 

The A. S. C. P. should initiate the movement for the sug- 
gested revision. As a preliminary step, a committee could be 
appointed to inquire into the feasibility of the project. This 
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committee sboiilcl be autliomcd to collaborate freely with in- 
terested members of other Rational societies. This 'ivonld en- 
sure that the final draft of the committee would reflect the cou- 
scnsiLs of internists, hematologists, histologists and pafholopsis. 
Tlie findings of the committee should be published in a widely 
circulated medical journal and in pamphlet form. Sale of the 
latter would Jielp to defray some of the expenses incurred, and 
the rest could ]>c met by grants from this and other soemks. 

Harold Goudox 


REFERENCES 

(!) Kjucki:, R. R. .^xn GAnvKR, H. E.: Diseases of the Blood .and Allas of 
noiimtology. J. B. Lippincott Co., Philndel])lii.a, 1037. 

(2) Osgood, E. E..\xDAsir«'OjmT,C.M.: Atlas of Hematology. J.W. Stacy, 
Inc., S.nn Francisco, 1937. 

Till] TncmviCAL Supplement 

Perhaps of all who arc engaged in one or more of the varied 
phases of medical practice, the C'linical Pathologist ohsor\'c.s the 
mo.'?f striking illustrations of the axiom that medicine is more or 
less constantly in a state of flux. 

It is true that patliologicnl concepts sutler change slowly 
and even reluctantly. Diagnosi."?, based upon concepts of the 
mechanism and results of disease, also advances with a somcwluit 
measured step. Therapeutics .‘•omctijnc.s seems like a troubled 
ocean with wavc.s of cntlmsiasm ri.dng to mountain lu'igld not 
infrequently followed by sinking ^•alleys of .scepticism and dis- 
couragement so Unit time and time alone can determine how the 
picture shall eventiKoll}' be drawn. But the field of l;tboni{ory 
medicine may suffer nbrujit and striking changes with relatively 
great rapidity as the accepted procedure of today is dethrones 
by the publication of tonioiTow. 

Clinical pathologists, perforce, iiecome accustomed to thw 
and realize the urgent necessity for clo'^e contact with the litera- 
ture of their field. Mere familiarity with the literature, nor 
even with the last textbook, however, k not enough. For text 
books take time to wtHc, to print and to put into circul.alion .•'O 
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that the technic accepted when the manuscript was written may 
have been effectuallj^ modified bj' the time the booMs in circulation. 

The medicine of the future may well be said to be written in 
the medical journals of today, and this is even more true of 
laboratory' procedures and then* utilization, so that publications 
in this field must be closely watched by the laboratory worker 
lest he fall behind in the march of progress. 

, The difficulty, however, is to evaluate them. Is this new 
method really better than the old? Was there not a method 
published somewhere which would be peculiarly applicable to 
this particular problem? Does this method sound worth a trial, 
or wffiat has been the experience of others with that one? Would 
it not be a good idea to sun'-ey the field and bring these other 
procedures up to date? 

Perhaps it w^ould — ^if there were time, if enough help were 
available, if libraiy facilities were handy. If — ! 

Unfortunately, not all the current literature is equally ac- 
cessible and, moreover, many an e.xcellent technic is lost in the 
mists of obscurity simply because, for some reason or another, 
it failed to attract sujfficient attention. 

It was from such considerations as, these that the idea of a 
Technical Supplement to the Journal was bom. Intended pri- 
marily as an aid to the laboratory worker, its purposes are: 

1. To present in full detail new methods, or modifications of 
old ones, which the test of time and trial had suggested as worthy 
of trial, at least, if not adoption. 

2. To present from time to time succinct epitomes of special- 
ized procedures selected by' competent gmiips as embodydng 
accepted methods. 

3. To call attention to methods culled from the literature as 
worthy’’ of study and, by^ the experience of those "who tried them, 
to arrive at their proper evaluation. 

4. To call attention, also, to the little “tricks of the trade, 
so to speak, which may come in handy* now and then. 

5. To serve as a forum for the elaboration of techmcal diffi- 
culties and their solution. 

To make this material readilyr accessible as a laboratory” work- 
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table reference, the Technical Supplement is separately i.^ued 
in a fonn ensil.y kept in a standard binder and may be sidiscribcd 
for separately so that, in addition to the laboratory copy, one 
may be ayailable to everj' worker desirous of “keeping up with 
the times.” 

There is ample evidence that the Supplement is .serving the 
purposes for which it i.s designed, but it cannot achieve them to 
the fullest degree without the acti\’-e interest and cooperation of 
all in -whose interests it came into being. 

Have 3'ou, who read and perhaps made use of its contents 
utilized it as an addition to your laboratory’- reference file? Has 
it occun’cd to j’ou that j'our technicians might find use for a 
personal file of the Supplement issues or, indeed, that this would 
be desirable? 

From 3'our experience in evading or sohdng the trials and 
tribulations common to all laboratory workers have you made— 
or contemplated— anj' contribution to its pages? 

Perliaps it maj’ be onlj’ a minor modification wliich j’ou regard 
a.« too trivial for a formal “paper” and y’ct one which lias more 
than proved its worth. 

The pages of the Supplement maj’- be just the place for it and 
the thing itself just what someone else is looking for. 

One of 3’our technicians ma\' have some little trouble with the 
prep.araiion of tbsucs. Have y'ou called her attention to tlie 
contributions on this subject which have appc.arcd in the Sup- 
plement and suggc.stcd that a file of its Ksues for her own use 
would be a good — and chovap — ^investment? 

.As some one once said, “it isn’t the books you have in your 
library-, it is the book.s y'ou use!” 

J)o yon me tlie Supplement; has it occurred to j'oii how tneful 
it catj be — not once in a while, but frequently'? 

If, perhaps, y'ou yvish that some specific thing had been pre- 
sented, why’ not .‘•uggest that ns a subject for consideration by 
the Editori.il Board? If y'ou know of a .still l>etter laboratory 
trick than one reported, why’ not yvrito it up for the Supplement/ 

It can onh' be what j/ou lielp to make it. A'ou can ea^dy 
make it what j’ou will if ey'ery nicmlK'r of the American Soeiciy 
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of Clinical Path-ologist-s regards it as peculiarly his own, conceived 
for him and to be carried on by him. 

WhSiTi you, by your contributions, queries, and suggestions; 
by your use of the Supplement; by calling the attention of j^our 
techmcians to its utility, assist in its development, then, and 
only then, will the Technical Supplement achieve in full the goal 
set for it by the Board of Be^stry and the American Society of 
Clinical Pathologists whose united endeavors brought it into 
existence. 

As a matter of fact, one of the main purposes the Technical 
Supplement was intended to sen^'e was as a medium whereby the 
technician might easily and with a minimum expenditure of 
effort and expense, keep in touch with the interesting and im- 
portant developments in the laboratory field. It was for this 
reason that the Society assumed the not inconsiderable expense 
of publishing the Supplement in very cheap form so that the 
technician, at little expense, might have the material as a per- 
manent and accessible reference. For it was felt that to spend 
$1.50 a year on that which obviousty aided in the eflBcient per- 
formance of their work would not be too much of a burden. 

Somewhat strangely, however, this particular phase of the 
Supplement seems to have been neglected. Either Laboratory' 
Directors have failed to emphasize and encourage it; or else 
technicians themselves have failed to appreicate the advantage 
and necessity of keeping in touch with the changes in their own 
field. For, unless there is an appreciation of this necessity, 
unless Laboratory Directors and their personnel give clear evi- 
dence of their interest, best e'vddenced by subscribing to the 
Supplement, it is questionable whether the Society can or should 
be asked to carry the financial burden of its maintenance in- 
definitely. 
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Richfird Herman Jafr6 bom in Vienna, June 13, IS-SS. After complctinc; 
a Immsni'tic gjirran^iurn, be entered the Alcdical School of (ho Univeriiity of 
Virnnft. After gradualion in 1012, a period of study followed in various labo* 
nitoric? (with Abderhaldcn in Halle. Stoerck in Vienna, anti .at the Institute for 
Tropical Aleelidne at Hamburg). In lOl-l he returned to Vienna and lh'c.ame 
associated nith P.altauf at the Scro-Thcrepeutic Institute. Fnlt.auf had a jiro- 
found influence on the entire future scientific career of J.afTd. 

During the war, JafTi? served as Prosektor at a hvrgc military Hospital in 
Vi---nita (Pirsl Gamisons Spital) whieh offered him a great wealth of pathologic 
material. In 1922 he was made Privatdozent at the Medical School of the 
University of Vienna. 

About this time, Dr. Charles S, Bacon, Profe^-sor of Obstetrics .at the Uni- 
versity of Illinois and President of the Medical Staff of the Grant Hospital, 
Chicago, visited Vicnn.a trjnng to find n pathologist for the newly cquipp.-d 
department of pathologic laboratories of the Grant Ilo.'Jpital. He induced 
.laff(5 to accept this position. 

In addition to the position at the Grant Hospital, Jnffii was appointed to the 
staff of the Department of P.atholog\' and Bacteriology’ of the University of 
Illinoi.s College of Medicine. 

IVhen provisions were made for a proper snlarj' for the position of pathologbt 
of llic Cook County Hospital, JafTd was appointed Director of the Laboratoriw 
in 1923. .Vt that thne began the most fruitful period of his activities in Chicago, 
llie pathological conference.^ on Thursday mornings became a rccognired in- 
stitution, the high ffKtt of mcdic.al Chicago, attracting internes and the entin' 
medical staff of the Cook County Hospital, medical practitioners of the whole 
city and considerable munlwrs of out of town visitors. 

Jaffd was Ji born teacher; he t.aught with a thoroughnc.“.s and a devotion that 
came from .a love of Jc.aching. Tim ability, together with a nmstery of the 
whole field of p.at)u)h)"ic anatomy resulted in clinics and lectures that were the 
delight of many thousand.' of phy^icia^.«. Jaff6 w.as tndy a teacher of phy?i* 
chn«. His influence e.vtended far beyond Ciiicago through lectures in many 
cit3'--s, through lib; publicuatione and tlwough the nctivitic-* of his student®. He 
cotKluctcd the Tumor Seminar of the Amoric.an Society of Clinical Pathologi-^ti; 
its Kan.'*as City in 1930. Tho=e who participated in it w-JU n‘'vc-r forget the es- 
celbne? of Lis pres''rjtation« 

{!(« devotion to the work kept JafI6 from heetding the advice and ^varninp! of 
hti friend.-? and phy^idrsns when they became aware of hi? feriou« illnciw. He 
ciiTuluetJ-fl the weekly pathologica! conference on Thtir.-day, DccfanU^r 10, 
fttid the montldy i»edblric pathological conferenw on th*' following day, IP 
died ruddeniy on the rvening of that i-arnc rriday, 17, 19.37, In 

Bi-chard Herjnnn Jaffe Clinical p/atholngiatfl have lo«t .a great friend and |f-.adaf. 

L-iJum. lMV!n-.osTn 
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OBITUARHvS 

Dr. Charles August Bentz was born in 1879 in Buffalo, New York. Hr 
graduated from the Utiiversity of Buffalo School of MecUeine in 1902. He was 
a mCTnhe.r of Iho .Atneric.aTi A'^’^ociation of Patliolngists and Bacf^'riologiats, 
the Society of .Amerittiri B.acteriolopst': and a member of the Auicriain Sodetj’ 
of Ciifiicd PathoIogbL-j si.uce 1922. For m.'sny ye.am he sf'rvcrl as .an officer of 
the Medical Society of the County of Hrie. He was Director of the Division 
of CornmumcaWe DL^C-a'-C'!, Suj>crintendf'nt of Lal)oratorif'.s and Deputy C<ixn- 
ini'f^ioner of the City Df-partmcnl of IleaUli. At various time,! he was on the 
staffs of the J. N, .Adstns Memorial Hospital, Penyeburp Ho-pit:d, Buffalo 
Evf Mid Far lafinnary, Buffalo Hospital of the ShSf-rs of Charity,* Memonsl 
llo'pitfd Mid St. Maiy'r Maternity Ilcc-juta!, Dr. Brnlr wa« o’-pemliy gifted 
as a tcaclit-r and end‘\",rY''J hinso-lf to the ftU(h*nt f’^dy in the Sen of Medtesn'* 
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of University of Buffalo during his service there as Assistant Professor of 
Medicine. Dr. Bentz died July 25th, 1937 of endocarditis at the age of 58. 


Dr. Solomon Leon Cherry, of Clarksburg, West Virginia, died October 21, 
1937, of h^TJertensive heart disease at the age of 50. 

A nati'V'e of Russia, Dr, Cherrj* came to America in 1890 nrith his parents at 
the age of three years and attended Philadelphia and Baltimore public schools. 
He Tvas graduated at Baltimore City Aledical College in 1904 and continued 
^ vork at the University of Alaryland xmtil 1908. Until a year before his 
death Dr. Cherry was in charge of the laboratories at St. Alary’s Hospital, 
having come there in 1918 from Alt. Sinai Hospital, Philadelphia. 

His record in medicine was distingm'shed. He served the Harrison County 
Aledica! Society as president and secretary, was a member of the Catholic 
Hospital Association, the West Virginia State Aledical Association, the Southern 
Aledical Association, was a fellow of the American College of Phj'sicians and a 
member of the American Society of Clinical Pathologists. He was captain in 
the Aledical Corps in 1918 and 1919 and went to France as officer-in-charge of 
the laboratory in Evacuation Hospital No. 24. 

He sen-ed as bacteriologist for the Clarksburg City Health Department, as a 
laboratory consultant for the United States Veterans’ Bureau and was secretary' 
of the Aledical Ad\'isory Board of St. Mary’s Hospital, Clarksburg. 

Sur\dving Dr. Cherry are his wife and two sons. 


Dr. Daniel Francis Daley was bom in Kingston, Pennsylvania in 1887. 
He graduated from the Jefferson Aledical College of Philadelphia in 1915. He 
was a fellow of the American College of Phj-sicians and a member of the Ameri- 
can Society of Clinical Pathologists since 1924. He ser\'ed the Alercy Hospital, 
Wilkes-Barre, in various capacities. Dr. Daley died of heart disease on April 
24, 1937 at the age of 50. 


Dr. Thomas Tipton Walker was bom in Atlanta, Georgia, Alarch 11, 1904. 
He graduated from Emory' University in 1924 and received a Alaster’s Degree 
from . the University of North Carolina in 1925. He entered Harvard Aledical 
College and in 1928 a scholarship took him to London, where he worked at St. 
Thomas’ Hospital under Sir Cuthburt Wallace. 

After graduation from Harvard Aledical College he held a residency in 
pathology at the Boston City Hospital and then took postgraduate work at 
Eppendorfer 3&ankenhaus and at the Frankfurt Stadische Krahkenhaus. He 
then accepted a position as pathologist at the Duke Hospital, Durham, North 
Carolina, and became instuctor ia pathology at Duke University. In 1932 
he was appointed director of laboratories at the House of the Good Samaritan 
and Mercy Hospitals, Watertown, New York, and later consulting pathologist 
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fit the .IcJtcrsAn Countj' Sanatorium nt WatortoKn. Thcpc jjositions lie fut- 
fdled ino?t cfnci<?ntly aad rendered this community the lughcst !>*}» of jntho- 
lotrical fem'ce. 

lie v^m ft diplomatc of the National Board of Medical Examiners and aEo of 
the American Board of Pathologj*; an olTiccr of the Jefferson County Medical 
Society; ft member of the Nere York State Medical Society; the Mncrican !Medi- 
ca] Association; the ^Vmerican Association of Pathologists and Bacteriologists; 
the Nciv York State Association of Public Health laboratories; the Pathokigi- 
cal Society of Eastern Nc^v York and an a-osociatc of the American College of 
Phj'Htcians. lie was a member of the American Society* of Clinical Pathologists 
since 1951. 

Dr. 'Walker died Xovembor 13, 1937, at the age of 33. He is survived by his 
widow, Lillie Cutlar IValkcr. 


Dr. Pearl Caleb West was bom in 1871. She attended the S.sginaw ^ alley 
(.Michigtan) iiledic-nl College in 1902 and Columbia University College of Medi- 
cine, New York, in 1911. Dr. West served during the AVorld War. She was 
p-athologist to the Northern State Ho.spi(a!. Dr. Wc-st was a memher of the 
Amerie,an Society of Clinical Pathologists. »Slic died on December 81, 19.37, 
at the ago of CG. 


Dr. Courtland Yardlcy "Wliite was bom in 1S72. He received liis medical 
degree from the University of Pemmj’lvania In 1895. .After serving his interne- 
ship at tiic Philadelphia General Hospital lie .studied in Vienna and Jx:{prig. 
He e.arly Iwcame associated with the Pepper Laboratories and Phijip'J Institute 
of the UnivcrFslj' of Pennsylvania, where he wa,s instniclor in clinical medicine 
from ISO? to 1901, lecturer and demons-tmtor in morbid anatomy in tlin Veter- 
inarj' Dep.arlment, and later a.s.--oeiate professor of b.actcriol(jgj' nt J^Iedk.al 
Chinirgical College. He w.as director of the pathologic LaboratonV'? of the 
E|iiscop,ai Hospital from 190S to 1938; director of the City of Phihadelphla Lftb- 
oratorj' of Bncleriologj’ from 1910 to I93S; and at varioii'^ times <>u the stalTr 
of the CUiUire.u'a Ilo'pitat, Kensington Women's Hospital, St. Jo'-ephV HospimI 
and Jevikh Ho-pil.al, He was a fellow of the Philadelphi.a College of Phy-i- 
tians, a memlicr of bis count}- and state medical socicfica, the Pathological 
Society of Philadelphia, the .-\c.adcmy of Natural Sciences, and of the AK-fe'ss- 
tion of P.atliologists rsnd Bacterio!ogi.=fa. Dr. Vliitc tvas a memlo-T of the 
American Society of Ciin?c.a! Patliolc^ts since 1920. He was u fonimr 
dent of the SydenKam Colerh-, a jnAmlKjr of the Union League, and ft mcrrik-r 
of tl'c Penn .Mhletic Club. 

Dr. Whim, a prK‘min''nt figure in medicine in the dty of Piiil.adelphi't fe? 
jonny year?., ws^ al*o ft well known Fprjrtsm.an, He died of arteri'f^depM- on 
Jfij.ti.ary I-t, 293S at the age of 65, and i« sur.-ived by his «'jfe. Krm'ly Ilemy 
.®^her«o-'>cl, and thtr-r- sons, Courtland Yardlcy III, William S,, .and Ib-nry. 
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TECHXICLiXs’ Ikstitcte 

The Technicians' Institute held in Philadelphia on April 11th, 12th and 13th 
Temple University School of Medicine, under the direction of Dr, John A. 
Kohner and with the cooperation of the Pennsylvania Societj’’ of Medical Tech- 
nologists, was so successful from the standpoint of attendance, excellence of 
program and arrangements as to indicate that conventions of this Mnd held at 
intervals will be of great service and benefit to medical laboratory technicians. 

The program, consisting of lectures, addresses at the evening dinner session 
and laboratory demonstrations with exhibits, was published in the March issue 
of this J oumal. A noteworthy feature was the privilege afforded technicians 
for submitting questions in writing which (totalling 84) were read and answered 
by the Faculty of the Institute at the evening dinner session at which 218 were 
present. Dr. Robert A. Vonderlehr was unable to be present at this session 
and Surgeon J. F. ^Mahoney, Director of the Venereal Disease Research Labora- 
torj' of the U. S. Public Health Service, gave the address on “The Role of the 
Technician in the Campaign Against Sj^philis.” 

The Institute was open to graduate and student technicians of Pennsylvania, 
New Jersey and Delaware and programs were sent to all technicians registered 
with the Registry of Medical Technologists of the American Society of Clinical 
Pathologists, as well as to the superintendents of aU hospitals in these three 
states- The attendance was beyond expectations and totalled 304, including 4 
physicians, 252 graduate and 48 student technicians distributed as follows: 

Pennsylvania 

New Jersey 

Delaware 

New York 

Washington, D. C 

Ohio 

Indiana 

* 

The following were elected as officers of the Michigan Pathological Society 
for 1938; 

President: R. C. Wanstrom, M.D., Ann Arbor. 

President-Elect: V. W. Lohr, M.D., Saginaw. 

Secretary-Treasurer: W. L. Brosius, M.D., Detroit. 
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CcmdUors: G. L. Bond, M.D., Grnnd Bapid?; D. A. Hniiiphn’.v, M.IX, 
Batile Creek, 

Thi'^ Society, conijKised of iivonty-?ix .nctivc and nine Atsociato nicmt)crs, 
inccff fire times n year. The meeting? arc frequently in the form of sjnnposSn 
and interesting exhibits and cases are .also presented. During 1937, for ev- 
ampk', the follov/ing subjects were pre.«cntcd: Pathology of The Male Genera- 
tive System and the I'rinary Bladder; Endonictri.al Pathologj" Pathology of 
The Liver; Degcsicratu'c Pathology of the Xervous S\*stcm; and Criminological 
Pathologj', 

The first meeting of 193S was devoted to Tumors Exhibiting Ifonnona! Ac- 
tivity". 

• 9 » * 

The 07lh Annual Meeting of the American Public Health Association will 
Ik- held in Ivan.«.n.? City, Missouri, October 25--2S, 1P3S. 
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Snow on Cholera, A Reprint of Two Papers Johx Snow, M,D. together 
vdth a. Biographical Iilemoir by B. Richardson, M.D. and an Intro- 
duction by Wade H-i:.n>TON Frost, M.D., Professor of Epidemiology, The 
Johns Hopkins School of Hj-giene and Public H^lth. Cloth, 250 pp. 
S2.50. The C-ommonwealth Fund, New York. 

This is a book of outstanding interest. When it is recalled that the cause of 
cholera remained unknown until a quarter of a centinj’- after Dr. Snow’s death, 
the remarkable clarity of his concept of the disease, the insight with which he 
divined the mechanism of its spread and propagation, and the accuracy with 
which he interpreted the data he gathered so painstakingly and •nith such pur- 
poseful intelligence, all combine to make his contributions of epochal impor- 
tance in the histor^’^ of medicine. 

As Dr. Frost comments in his introduction: 'Tt is not easy, when divergent 
theories are presented, to distinguish immediate^' between those which are sound 
and those which are merelj- plausible. Therefore it is instructive to turn back 
to arguments which have been tested by the subsequent course of events; to 
cultivate discrimination by the study of those which the advance of definite 
knowledge has confirmed. A nearly perfect model is John Snow’s analysis of 
the epidemiology’ of cholera.” 

Outside of its value as an historical landmark in medicine, this book can be 
read with pleasure for its intrinsic interest, its picture of Old World Sanitation, 
and its vivid and living reproduction of its time. For John Snow was not only 
a physician and epidemiologist of mark, he was, as these papers show, also a 
writer of skill. 

. This is a book which can be read repeatedly and with continuing interest. 
It is a book which can be read with enjoyment as well as profit and owned with 
pleasure. It can be recommended without reserve. 

Recent Advances In Pathology. By Geoffret Hadfield, M. D., Professor 
of pathology. University of London, and Lawrence P. Garrod, Professor 
of Bacteriologj’, University of London. Ed. 3, 420 pp., 65 figures. S5.00 
P. Blakiston's Son & Co. Inc., Philadelphia. 

In the four years which have elapsed since the last edition of this member of 
the “Recent Advances” series, many changes have occurred necessitating ex- 
tensive revision to bring the volume up to date. 

New chapters on "Resistance To Infection” and “Reticulosis And The 
Reticulo-Sarcomata” have been addedj extensive alterations have been made 
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in tlic Chapters on Cancer and on Deficiency Diseases; the sections on experi- 
mental cancer research have been largely rewritten; and extensive revisions and 
alterations are foiind throughout the book. 

As before, this book fumisljcs an excellent review of present concepts of 
pathologj'. 

Tic Thyroid And lU Diseases. Being An Account Based In Large Measure 
On The Experience Gained In The ThjToid Clinic Of The Massachusetts 
General Hospital. By J, H. AIe\xs, M.D., Jackson Professor of Clinirat 
hlcdicinc. Harvard Universitj', And Chief Of Tlio hicdical Services, Massa- 
chusetts General Hospital. Cloth. 602 pp., 73 figures. S6. J. B. Lip- 
plncott Co., Philadelphia, Pa. 

IVhile, as etatccl in the Preface, this book is not intended to be encyclopedic, 
it constitutes, nevertheless, an exceedingly comprchcnsh’c survey of the di.eesge3 
of the thyroid gland. 

The work is b.ased upon the extensive serie-s of cases seen in the Thyroid Clinic 
of The Mass.achu?Gtfs Hospital since its beginning in 1913 and presents the 
thoroughly considered cxpcricnco of the clinic personnel. This volume is, 
therefore, as it might bo expected to be, n contribution of outstanding value to 
physician, surgeon and pathologist alike. 

Tlic particular value of the book depends, not alone upon the completeness of 
the category’ of the disc.n.ocs of the thyToid which it discus.«cs, nor upon the 
volume of clinical material utilized, nor even \ipon on exceptionally thorough 
follow-up, but rather upon the care with which this extensive experience has 
been critically digested and evaluated. This is a valuable contribution to the 
literature on thjToid diseases. 

The Congucsl of Cholera. By J. S. CirAMHEns, IM.D., Professor of Hygiene .and 
Public Hc.aUh, and Director of Student Hc.iUh Scrrice, University of Ken- 
tucky. Cloth, 36G pp., -10 jllustratiom*. SL75, The MacMillan Com- 
pany, Kew York. 

Tliis l«, indeed, an interesting book in which, stop liy step, the author fclLs 
tfio story of A.'intic Cholera in the United States from its initial outbro.ak in 
1832 until its ultimate control and conquest sixty years later. 

Dr. Chaml>ers h.ns constructed not only a tale of outstanding interest, but 
one which Is authoritative in every respect as it is based Ufion n thorough and 
cxton*ivc .study, not only of officinl reports, but upo.n contemporary news .ac- 
counts, public record? and personal account?. 

Tli.arik® to the progress made in medicine and sanitary science, prt'fctit 
fenerations have little or no concept of dbease in epidemic fonn ns depicted ia 
the praphic page? of this i>ook. Of particular interest is the gradual emergence 
of an understanding of the nature, cause, method of tra.ni5Tn)«ion of the dba.are, 
the rlow transmi'^rion of thought from miasm? to microljcs. 

This book more than a story of cholera, it if, in effect, « chapt^'f m the 
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medicai and general Bisfory of the United States which can be read with pleas- 
ure as well as profit. 

A Texihooh of Clinical Pathology. Edited by R, R. Kracke. Cloth, 577 pp., 
201 illustrations, 31 colored plates. S6.00. William Wood &: Co., Baltimore. 

This book, prepared by twelve contributors under the Editorship of Dr. 
Iiracke, is an outgrowth of the desen’edly popular “Laboratory Diagnosis” of 
Ba® and Johns and represents the development of an idea conceived by the late 
Foster M. Johns. 

It appears from the preface that the volume, which is stated not to be a 
manual of laboratory technic but one stressing interpretation, is addressed 
particularly to the medical student and phj’sician. The concept is bom out 
by the opening chapter (The Physician’s Laboratory) and by the organization, 
contents, and tone of the volume as a whole. 

This is a particularly' difficult type of book to compile. If restricted to those 
matters feasible and properly to be carried out in an office laboratory, the book 
obviously cannot serve as a satisfactory' reference text for the weU trained 
technician and the clinical pathologist. If satisfactory for these readers, it 
must inevitably include matter and procedures far beyond the scope of an office 
laboratory. 

It is, of course, apparent that neither an extensive reference library nor an 
extensively equipped laboratory can make of the physician a clinical pathologist 
nor a technician of his office girl. 

The primary problem in the construction of a book of this kind is, then, 
whai shall be selected for inclusion and how extensively shall these subjects be 
discussed. And the problem is by no means easy of solution. For the proce- 
dures properly belonging to the office laboratory are necessarily restricted, nor 
can their clinical interpretation be satisfactorily discussed with undue bre'vdty. 
It may' be questioned, perhaps, whether such disorders as leukemia, leukopenia, 
and infectious mononucleosis can be thoroughly’’ discussed from both clinical and 
laboratory' viewpoints in tliirteen pages of large ty'pe. Or whether the inter- 
pretation of tudnaly’sis can be compressed into seven pages, or the examination 
, of sputum thoroughly' covered in eight pages. 

Certainly', complement-fixation tests have no place in the physician’s labo- 
ratory nor can even the simpler precipitation tests be safely' left to the hands of 
those not basically well trained in serological principles. 

Few ’will agree that safe ty'ping serums can be secured simply by collecting 
blood from healthy group A and B males. Coca long ago emphasized that 
ty'ping serums rmtst be of high titer and must be selected on that basis. 

However, books of this sort serve a useful purpose in calling the attention of 
physicians to the variety of laboratory procedures applicable to the study' of 
disease; in emphasizing the importance of their technical minutia; and thus, 
indirectly', suggesting, perhaps, the ad'risability of referring the more compli- 
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cafctl procedures nnci {ho?? reqtiirinp skiU and parJicuInriy ex[>cri<>nee for fkrir 
fatisfacPir].' perfonunncc—as well as their accurate interpretation— -to lh'>c 
jsropcrly prepared to hantlle tliein 

The PAolotrii of Prrurnococaif. Tlie Rncteriological, Biochemical, and Immuise- 
lofricrd Character? .and Activities of Diploeoccus Pneumoniae. By 
BVnrj;, Pir.D. with the collaboration of Em.iorr STKntu.vo Koin.vsor.*, 
M.D., Fii.D. Arm Laverxe Ai.am.v Bakxi:?, Pn.D. Cloth, 770 pp. 

Tlie Commonwealth Fund, New York. 

This i~’ a timely volume the pur|)o.-e of which, as set forth in the Preface js 
"fo fort out the sccumukation of more than fifty j’c.ar£s, to convert old specie into 
modem currency, and finally to set a value on the whole store.” 

In view of the prc-scnt and incrcasini; Rcner.al intcrc.at in pncunioni.a this 
volume fhould prove of grc.at intorc.?t to physicians, public health workers, and 
clinic.'sl p.alhologi=ts ns brinirinK under one cover all that i.s known of the pneu- 
mococcus. It may be accepted as a comprehensive, critical .and authoritatha’ 
evaluation of all the information available concorniiiR the pneumococcus and, 
as such, should become an outst.anding reference text for years to come, 

7'hc Dinrj of /I Sw^ifon In The Year 1751~17n.2. By John ICN'i'vrrrox, Liceir 
tiale of the Society of Apothecaries; Doctor of Alcdicine of The Ifniversity 
of Aberdeen; Teacher of Midwiferj- and Man-Midwife In Infinnarj’ Hall; 
Surnenn'.s Mate II.M.S. liinc-aster. Edited and transcribed by Ev.sr.i7 
Gjiat. Clotii, S22 pp.; 7 illustrations. .?2.50. D. Applrton-Ccntury Co„ 
Mew York. 

Tim jacket of this book says; “This is one of those intriguing iiooks which 
denes classification. It can be cnjoi'cd as .a vin'd recoastniction of old medio! 
praeb'ee, it can be read as ,a talc of liigh adventure on the .'ca, or it can be 
f-ftvi'riKl ns a delightful piece of writing %vith n diftinctivc Pepysiau flavor. 
'Wjintever it is, it makej: f!inliingre.ading — an unusuni trea'-'iire of ft book which 
nm.'e to tbrnw* light on past d.ajn; tlian reams of histories.” 

It is jK’nms-ibb sometime- to use the proverbial grain of palt with puh- 
b'hcrV. .annnisncemcjita— blit not with this book. It more th.an lives up to what 
h- said about it aboi'e. It i-' more timn n delightful and intriguing book, it B 
oiw’ wbieh is only laid doivn with reluctance, A book to ro.ad, rere.ad and 
read nguiri. it B not a bool: to be lent, for once read it will only f>e relunK‘d under 
priiU--<t. 

I b''rV b a book th.nt can 1 « onlered with no fear of ever regrclt ing the impubf*. 
for it will tjftdouMcdiy ly'O'une n cbi^.^ic. If you but ojjcn it you will wv.nt to 
ijwn it and if you do you will ji!ac>' if on yovr own jiarticnfar fftvc.rife el.cT 
-ft-'n&ng the bodk.- ymi re.id agnm rsud again with incrfiv-ing enjoyinerit- 

Tlr Tr(otK<-7‘l if (liniml /inf Labe/'/it/frj; Da!/:, An Introductioa To 

Id'.",'- .and for .M'-dbal and Drnt.al V/orkers, By DoNtf.o "D-t'i- 

LcNft, M.B., D.ric., Profe^.or of Anatomy, D.alh.au<ie Lhnvcrdty, II.Aifax- 
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Nova Scotia, Canada. Cloth, 340 pp., 23 text figures. Olirer and Boyd, 
Edinburgh, 

The purpose of this book is to present to the clinician, dentist and investi- 
gator the methods apphcable to the statistical evaluation of clinical or research 
data. 

As the author says if statistical data is often in disrepute it is partly because 
of confusion between statistical data and statistical methods, and partly because 
of ignorance of the basis of the methods and of their legitimate use. 

It is the purpose of this book to dispel this confusion and remedy this ignor- 
, ance and as a clear and understandable exposition this book may be highly 
recommended, 

TM Compleai Pediatrician, Practical, Diagnostic, Therapeutic and Preventive 
Pediatrics. By Wilbukt C. D.^-vrsox, hlA.., D.Sc., M.D., Professor of 
Pediatrics, Duke Vnivernty School of hledicine, and Pediatrician Duck 
Hospital. Cloth Ed. 2., S3.7o. Duke University Press. 

It is not surprising that this book has reached a second edition for, as was 
empha.sized in renews of the first edition, it is an e.xceedingly practical con- 
tribution to pediatric literature. 

This second edition is e\'en a better book than the first in that it has been 
cxtensivelj' revised and almost entirely rewritten as well as reorgam'zed so that 
its contents are more accessible. 

It is presented to the reader, not as a te.xtbook on pediatrics but as a digest 
of jrediatrics and, parti cularlj', as a ready renunder. 

Perhaps in no field of medical practice maj* the problems of diagnosis be more 
acute than in pediatrics, often because the physician must largely rely, first, 
ujjon what his own observations can elicit, and second, upon the extent to which 
his recollection and experience familiarise him with the diagnostic possibiliries. 
As the author remarks in his preface, this book (nor any other, for that matter) 
will not do his thinking for him but it well serves to jog his memor}'. 

As before, the plan is more or less reminiscent of a thesaurus. Under each 
main presenting s3’mptom are found cross references to various conditions in 
which it maj' occur, together with additional signs and symptoms these present 
and so bn. In the reorganization of the book the symptoms and diseases have 
been wisely gathered in seven chapters on the basis of the anatomical sj’stem 
chiefij' involved. The book is easy to use, contains a tremendous amount of 
information and evinces not only an extensive practical experience, but a com- 
prehensive familiarity with pediatric literature. 

To the student, intern, practitioner, pediatrician alike this volume should 
prove exceedingl}'^ useful. The pathologist will find it valuable as a reference 
to the interpretation of laboratorj’’ findings in children. 

Practical Bacteriology, Haematology and Animal Parasitology. By B. H. Stitt, 
M.D., Sc.D., L.L.D., Bear Admiral, Medical Corps and Surgeon General, 
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U. P, Ikflrcci, etc., Pabi. W. Cr-oporr, iNI.D., Chief of Diflciio^tic 

Clinic, Johns Hopkins Hospitnl, and MrtPKCD C. Ci-OPgii, Forracrk 
Felloir in Bacfcriolo^- nnd Instnictor in lilcdicine, Johns Ifopkins Uni- 
vcrrft 3 % Cloth, Ed, P, 9G1 pp. 20S figures, S7.00. P. Blakbtou's Son SrCo., 
Piiilaclplphia. 

Tiiis is fl volume vrliirh requires no introduction for copies of Stilt's book-- 
riiou-ing the honorable scars of long and continuous u,«c— are probably to b''* 
encountered on more Inborator}' v.'ork tables nnd more working boQkdiclves 
than anj* other book of its kind. So long has it been since the appearance of 
the last edition (over ten j-oars) that this now edition will bo more than welcomed 
b.v fbe innumerable users of this text. 

This new text presents itself in a new guise, increased not only in sire but 
containing one hundred and twenty-four more pages. The entire text has 
t>ccn reorganized nnd rewritten to include a hu-gc amount of new material 
rellocling tlie changes and advances of the last ten j'cars so that the volume 
may bo regarded as up to date. 

It is unnecessary to describe this book nor even to any that if one were 
restricted to only one hook of this kind, Stitt's volume might well be the one, or 
to add that no matter how extensive the working or reference laboratorj' way l>c, 
no mistake will bo made in adding the new edition of Stitt to the list. 




THE EARLY DLVGNOSIS OF ACUTE AHD LATENT 

PLUIMBISAP 

FREDERICK L, SMITH, 2ND, THO-\L\S K. RATHMELL .un? 

GEORGE E. mRCIL 

From. lh£ Department of 's coplastic Diseases, Elizabeth Store!: Kraemer Memorial 

Fund Sponsored by Pierre S. and Lammol DuPont, Jefferson Medical College 
Hospital, Philadelphia, Pennsylvania 

Information gained from the evaluation of laboratory findings 
is only of importance when it aids in establishing diagnosis, in 
choosing therapeutic agents, or in indicating the probable 
prognosis* In order to accomplish this end it is necessary that 
such findings furnish information far enough in advance of 
clinical signs and symptoms to enable the introduction of thera- 
peutic measures in time to avoid, or lessen the severity of a crisis. 
This is of even greater importance when dealing with the in- 
troduction and absorption into the body of a substance which 
in excessive amounts may cause an acute toxic condition, or 
produce such an effect at a later date by its accumulation in the 
body and its subsequent release due to a lowering of the normal 
tolerance and some uncontrollable change in the equilibrium of 
physiological and biological factors. Among such toxic agents 
lead occupies a prominent position. 

Although no single sign or symptom may be considered 
pathognomonic of plumbism, certain diagnostic features have 
been attributed to acute and chronic lead poisoning. These 
have }>een classified and discussed in detail by Jonesb Harris*, 
Shie“, Aub and his associates'^, Lowy and Levinson^, Vogt and 
McKhann“, Mitchell^ Johnson^ and Kehoe®. In order to 
facilitate the tabulation of our data we have grouped them in 
the manner shown in table 1. 

^Presented before the Interdepartmental Seminar, Jefferson Medical College, 
Philadelphia, Pennsylvania, December 16, 1937. 

Received for publication April 5th, 1938. 
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TABLE I 


Clir.ical siffm: ami st/mptoms of pliinhistPi 


<3Korps 

frcof.Pn'rj: jrrjcicvT**: or 

tz.ix> Ai^^o-nrrro:; 

[ onorr n 

j f cro«>*<nvi: sviDrxn: or 

j ixnnrNTT.VTaxicATjox Axp 

iNAcnvi; on AnRi»?r.t» 
r'X.rijni«»u 

1 oitorrtu 

1 srocR^Ttvs; sviorvcr or 

orrrxrrr, advanoco, am> ac^iyt. 
rtt’MiuHw wirii Acrte 
[ lUNlTSr-ttATlOK'^ 

General symptoms 

Pntient i>eromeR 

1 Pallor 1 

Anemia 

1 efl'Vih* flustered, 

1 .Inundiec ! 

Inanition 

moody, rosticr-s and 

Slight lead line 

Lend line 

cxc'Uublc 

Arthralgia 

Arthralgia 


Flight inanition 

Jaundice 

General feeling of 

Fatigued ensilj' 

General weakness 

inftjnisc 

Hypotension to Xormal 

Hypertension 


Slight pyre.via 

! Pain in ehcat 



Wrist drop 


i 

Foot drop 


Pippstivc Bystem 


Persistent mcUdlic 1 

Mefnllie tasto 

Motnllie taste 

taste j 

Coated tongue 

Coated tongue 

Slight anorexia 1 

Anorexia 

Anorexia 

Slight ronslipation 

Constipation 

Slight abdominal colic 

Marked eonslipation 
! Pnroxj'smal colic 
! Nausea and Emesis 

Rigid abdomen 
)llood in stool 


Xcn'otf? system 


Irrifability | Slight frontnl hvmlnclir , 

1 Severe frontal hcatlache 

UncoAperalivencss j Slight tremorii to Parkin- 

! Tremors. 

j soninn Syndrome 

Confu'jion 

j Slight ataxia 

Ataxia 

1 Insomnia 

fn*, omnia 

1 Palpitation 

Convid-ion? 

1 Inerea'fd reflexes 

Fibrillary t« itchinr^' 

! Increased irritability 

Xcuriti.s 

; Eye grounds may show 

V'ieua! dirtiirbane*-.- 

; choking of optic diecfi i 

Erjccphaiiti/s 

i i 

; Htdiueinaliori'" 

j 

Coma 

1 i 

! Pafalysi'. 

i * 
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TABLE 1 — Concluded 

GHOUP I 

suGOEsnvi: evidekce of 

' IXAD A3SOaPTIO^'■ 

CSOtTPH 

. SDGGESnVE ITO>i:j;CE OF 
JKaPIEKT TKTOXICATrO’f AlfD 
INACTIVE OB ABEESTED 
PLtTMBISir 

GEOtTPHI 

STJGQESilVE EVIPEJCCE OF 
PETTNITE, ADVAKCEP, A^TD ACTIVE 
PLTTMBISil ^SVITH ACUTE 
ILANIFESTATI 0^3 

Renal s3Tnptoms 

Lead vrliicli fluctuates 
between _ normal 
limits and a very 
slight rise 

i 

Trace of albumin and few , 
granular casts in urine 
Lead which fluctuates be- 
tween normal limits and 
a positive rise 

Toxic nephrosis 
Albuminuria 

Casts in urine 

Hematoporpbyrinuria 

Hematuria 

Positive but fluctuating 
j lead findings 


It should be remembered that aii of these s3Tiiptoms will never 
be found in any single case and frequently a patient is presented 
for obser\'ation or treatment whose past history to lead exposure 
would cause one to expect symptoms conforming to Groups II 
or III when only those of Group I can be demonstrated. 

Many lesions have been reported associated with the above 
symptoms of lead poisoning by the previously named inves- 
tigators, as well as Taylor and Schram® and Vigdortchik^®, the 
most common of which are: Arteriosclerosis, ulcers of the stomach 
and intestine, contracted small intestine, tubular and chronic 
interstitial nephritis, hemorrhages and exudates of the retina, 
neuro-retinitis, chronic nephritis (particularly in children), 
malignant hypertensive neuroretinitis, hypertensive encepha- 
lopathy, hypertonia, neuronophagia in cerebral sections, essential 
h^qiertension. 

Carlson^^ showed that the symptoms of chronic arsenic 
poisoning resemble those of plumbism, and Lanza^ concluded 
that many cases of mild lead poisoning are diagnosed as chronic 
appendicitis and even as gall bladder disease, with all too frequent 
surgical intervention. We have known cases of mild lead 
poisoning to be confused "with intracranial and cord tumors. 
It has been shown by the majority of these investigators that 
many workers continually exposed to lead fail to exhibit chmcal 
evidence of plumbism. This individual variance in susceptibility 
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to lead intoxication is also shown in subjects injected witii lead, 
-•\s little as 75 ings, of lead (intravenously injected as a colloidal 
lead manganese phosphate preparation) has been hnown to 
cause the development of severe sj'mploms in some iudhiduals 
while in a few others signs and sjTiiptoms of lead toxicosis did 
not appear after the introduction of 900 mgs. of the same prep- 
aration. Of course tliis variance in susceptibility is influenced 
by man}' pathological conditions among wliich are anemia, 
anoxemia, malnutrition, ■rilamin deficiencies, blood dyscrasia, 
and diseases of the Iddney. 

Lead poisoning infants and children is less difficult to 
diagnose than latent or incipient plumbism in the adult, allliongh, 
as Cushing” lias shovm, such late manifestations ns le.ad lino, 
colic, and wrist drop arc usually absent. Aub, Kobb, .and 
Rossmeisl” found that lead stored in the bones i.s present in 
a higher concentration in the trabeculae than in the cortex, 
while in children the highest concentration occurred in the areas 
where the calcium i.s being most rapidly deposited. This finding 
^vas confirmed by Kasahara and Nosu”, as well as Sicber”. 
Childc*', Vogt and McKhann*, Park’®, jMitchclfi', and Donnjilly, 
Schutz, and Nimetz”' demonstrated that radiograplis of growing 
bones are of diagnostic value in lead poisoning. Clnlde*' ob.sorved 
that these white lines at the costochondral junctions are of no 
significance after ten year.-; of age. Van der Pliifits-Keyzer-- 
believes that the increa'^ed ab.-orption of Poentgen rays at tha'-e 
points can be attributed to deposition of calcium, rather than 
the concentration of lead. Tlic width of these cj)iphysftal lines 
dcj>endfi upon the amount of growth whicli lia.s t.aken place 
(luring the period of lead ingestion and cannot l>e of progno'dic 
importance, .since only a very narrow white line may be produced 
by largo qurmtitics of lead ingested over a short period of lirnf 
.although t.he p.atient may succumb from plumbism, while small 
amounts of lead taken over a long period of lime prtKinco broad 
Hru's mu] are accompanied by mild synjptoms of lead toxicos'r- 
in the patients. These lines are in no way p.alhognomnnic of 
lead pomoning in either the child or adult since it has been ehinw 
tint! such, rndtograph=; are prodtsced in strontium, phosphoru- 
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and bismuth poisoning, healed and healing rickets and scnn^’-, 
marble bones, and in cases where the bone growth has ceased, 
such as in adults and cretins. Consequently, an indication of 
plumbism in children may be obtained by roentgen ray findings 
but a differentiation from other diseases must rest upon some 
pathognomonic determination. 

The daily excretion of smaU variable amounts of lead in the 
urine of the %’'ast majority of people from all parts of the universe 
has been reported, although Boyd and Ganguly^- could not 
detect lead in the urine of Indians but demonstrated significant 
quantities of it in the urine of Europeans from the same locality. 
The excretion of lead in the urine of normal indhdduals was 
reported bj’^ Kehoe, Thamann, and Cholak=^ to vary between 
0.02 to 0.08 mgm. per liter or 0.05 to 0.10 mgm. per 24 hour 
specimen*®. This range of values was confirmed by Ross and 
Lucas®®, although Behrens and Taeger®® reported a somewhat 
lower normal range. One of the factors influencing this variance 
has been shown by hlillet®®, Newman®^, Kehoe, Thamann, and 
Cholak®®, among others, to be the chemical and physical char- 
acteristics of the lead salts and preparations ingested or ab- 
sorbed®®. Various amounts of lead have been reported excreted 
in the urine of patients showing definite s^miptoms of plumbism. 
Behrens and Taeger®° found 0.033 to 0.394 mgm. Pb per liter, 
E,oss and Lucas®® reported 0.15 to 0,64 mgm. Pb per liter in 
battery workers, Kehoe, Thamann, and Cholak®® observed as 
high as 0.52 mgm. Pb per liter, and MitcheU® found lead in the 
■urine of all his cases of plumbism. Kehoe®® states that the 
urine of severely exposed persons, immediately after the cessation 
of exposure rarely contains lead in excess of 0.30 mgm. per liter 
and the rate of urinary excretion drops off after cessation of 
exposure to lead so that frequently by the time the urine has 
been collected the lead content is little more than 0.15 mgm. 
per liter. However, it does not foUow that all individuals ex- 
posed to lead, will have an increased lead excretion in the urine 
over the normal limits. Kehoe, Thamann, and Cholak®® found 
that in 356 w'orkers exposed to the lead hazard in ethyl gasoline 
25 per cent exhibited from 0 to 0.03 mgm. Pb per liter of urine 
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and 3S per cent from 0.04 to 0.07 ingni., whicli made a total of 03 
per cent falling within the normal limits cstabli.'-'hcd by them 
(0.02 to O-OS mgm. PI) per liter). Fretwnrst and ITerlx’’ founrl 
that load workers with no clinical symptoms of plumbism ex~ 
cretc<l from 0.03 to 0.06 ingm, Pb per liter of urine but during 
ic.ad toxemia 0.07 to 0.20 mgm. Pb per liter of urine were ex- 
creted. Litzner and Weyraiich” reported that the urinary ex- 
cretion of lead showed no constant relationship to clinical symp- 
toms and v.ms of little di.agnostic value, while Shicl.s'^ found that 
there appeared to be no definite relationship between the urinary 
lead concentration and the period of o.xposurc to lead, and only 
when a lead concentration of 0.20 mgm. per liter or over occurred 
could the finding be talcen as evidence that the subject is suffering 
from lead poisoning. Grignasehi^®, Labat*^ and Tonipsctt and 
Anderson'®* came to the same conclusion. It is evident from the 
above discussion that during periods of acute exacerbation the 
lead findings based on the urinary excretion values arc of con- 
firmatory' rather than diagnostic import for in the majority of 
cases of latent and incipient pliimblsra the lend excreted in tli'^ 
urine per liter, or per 24 hour .specimen, falls well within norm.nl 
limits. Thus, a differential diagno.si.s of a possible ca.se of lc.nd 
poi.^oning before the on.set of most of tlic clinical sjTnploms 
recorded under Group III, table 1, cannot be made from the 
urinary findings, and it would be difficult to base the prognosis 
of mild or inactive chronic plumbism on the urinary lead output, 
especially' .rince thc.se values will be lufiucnced by' such factors 
as may innucnce the character and amount of urine excreted 
among iviiich are diseases of the kidneys, dohy'dmlion, imbibition, 
and edema. 

The role that the fcee.s play in the elimination of lead i*^ of 
little di.agno.sfie value .rince Aulr®, Kehoc, Thamann, and 
Cholal;-*', Tompsett and Andcr.^on*''*, as well a."* many otli'n* 
irnT-.-tigatons have shown that it .‘-ervci- tin a medium for fh^' 


elimination of unab.'-mrbed ingested lead from the alimentary 
tract, vriiich \’igliani and j’)cbernardi“ found to amount to S? 
p'^r cent of the lead talcen o.Mlh'. 

According to Gttenberg*', anemum may Ik* divided info tlui"*' 
inrun groups: lic-ficiency aftemiew, anemias due to injury to th*- 
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blood mailing organs, and anemias due to the disintegration 
of the blood. Lead anemia belongs to both the second and third 
groupings, since Aub showed that it was due to abnormal de- 
struction of red blood cells in the circulating blood and not to 
a diminished production of blood, except in the last stages of 
plumbism when a degeneration of the bone marrow ma}^ occur. 
Lead anemia was first recognized b}’’ Laennec, and recently 
Lowy and Levinson^ considered a sudden reduction in hemoglobin 
associated with a proportionate fall in the red corpuscles a 
danger signal in lead poisoning, a view supported by the ex- 
perimental work of Arthus, Lourau, and Silvestre de Sacy^^ 
Although Brookfield^^ found that the immediate action of col- 
loidal lead on the red blood cell was substantial reduction in the 
red blood cell count (approximately 1,000,000 cells) due to blood 
destruction; he also observ'ed that patients may undergo a whole 
; course of lead therapy without showing any great fall in the red 
count, any increased activity of the bone marrow, or an}’’ con- 
siderable degree of stippling of the red cells. 

It has been stated by Key^® that under conditions in which 
toxic agents exert an action on the bone marrow and under 
other conditions in which physiological demands are made, 
increased numbers of erjdhrocjdes enter the blood stream. The 
chief characteristic of these liberated immature cells is the 
presence of basophilic substance. Such conditions are produced 
by many substances, among which may be mentioned lead, 
arsenic, benzol, and the effects of high altitudes. 

Due mainly to the investigations of Aub and his associates'^ we 
know that small amounts of lead greatly alter the surface of the 
red blood corpuscle, causing them to shrink, rendering them 
incapable of swelling as do normal cells and increasing their 
fragility, thus causing them to hemolyze on slight trauma. 
Pearse^® showed that lead increases the resistance of the mature 
red blood cell, but decreases the resistance of the immature 
corpuscles thus making these cells very fragile, while it hemolyzes 
the mature more readily than the immature erythrocyte. These 
cells lose their normal stickiness and are no longer agglutinated by 
sera of the different iso-agglutinating groups, a fact which may 
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accoimf for some of the unexplainable reactions recorded on 
iranshising patients suffering from acute or chronic plumbism, 
since the cross-typing may be erroneous and the wong donor 
selected. We have, at times, encountered severe reactions on 
transfusing patients -who had been exposed to load ami the 
severity of the reaction was not diminished on siibscqiicnt 
transfusions. All of these changes are evidence of surface 
alterations in the cell. The interior of the cell is not affected, 
as the phy.?iological properties of the hemoglobin remain normal. 
The cells become so brittle that the trauma encountered in 
circulating causes a marked reduction of their number in the 
peripheral blood. This loss in circulating red cells is compensated 
by a regeneration of the erj'throcytcs, but many of thc.se young 
cells arc affected by lead as soon as they enter the circulation so 
that their basophilic substance is coagulated, and thus they 
become known as stippled cells. They should be differentiated 
from what, is commonly Icnown as basophilic degeneration, which 
most authorities regard as an indication of cell regcncr.ation, and 
arc characterized by large clumps, rather than feathery stippling. 

It has been shown by many investigators that stippled cells 
are not pathognomonic of plumbism, but arc present and incren'^od 
in many other disca.scs, such as: Benzene poisoning^®’” nr.scnic 
poi.«oning^®-<h aniline and aniline products poisoning* gold 
injections**, copper poisoning*®, xjdene and toluene poisoning*®, 
poisoning by chlorinated hydrocarbons*®, perniciou.s anemia*'', 
*’’**, secondary anemias**, hemolytic jaundice*’, polycythemia**, 
leukemia*®'*’'**, malignant toxemi.a*’, cachexia following malaria 
and neoplasms*’-**, change to liigh altitude*®. 

In fact, according to Price-Jones stippling occurs whenever 
the prod\icts of the red blood cell dc.'^truction arc retained in tlf' 
body. 

Consequently, .stippling cannot be .said to be pathognomonic 
of lead poisoning. :dthmigh it i.s usually present during atcute 
stagoi; of this disoa.'-e. dohn.'-on’ sfate.s that clirucal evidence of 
lead intoxication occur.-; wlien the rcticuloeylie count above 
•1 pi-r cent, the .^tipplod cell count above 0,2 per cent, or Ijoth 
above these %'alu(‘s, TIowever, many of tlic ca-’i..'' of ka'l ex- 
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posure examined by Mm presented miicb Mgber counte in tbe 
absence of climcal symptoms, and some workers under continual 
exposure to lead failed to exMbit climcal evidence of lead in- 
toxication or marked alterations in either stippled-cell or re- 
ticuloeytic counts. Jones®® described severe cases of plumbism of 
long duration with marked secondary anemia wMch showed very 
few basophilic cells until the patients were taken away from 
the source of exposure and deleadmg begun. Only during 
periods of acute exacerbation may stippling be found in large 
numbers in all cases, and often heavy stipphng was accompanied 
by a feeling of weU being. These observations were confirmed 
b}'- Badham®^, Lehmann®^, Willeocks®®, Kehoe, Thamann and 
Cholak^®, and Gaul and Staud^®, among many others. This has 
been our experience both clinically and in e:5q3erimental animals. 
From a perusal of table 2 it becomes evident that stippling did 
not precede the signs and symptoms of lead toxemia and at 
times it was conspicuous by its absence during the toxic episode. 
It often appeared after the disappearance of clinical symptoms. 

It was believed by Fleckel, Chernov and Turgel®^ that the 
earliest and most consistent changes in the blood following 
exposure to lead were reticulocytosis and polychromasia wMch 
preceded the appearance of basophilic granular cells. In those 
diseases in wMch there exists an anemia the reticulocytic count 
will be Mgh and in direct proportion to the severity of the anemia, 
provided that the bone marrow is functionally capable of response 
and that sufficient hematogenic material is available as shown 
by the investigations of Orten®®, Osgood and Wilhehn®®, 
Krumbhaar”, and Sabin®®. Jones® has shown that the early 
effect of lead on the bone marrow in many patients is of such 
a nature that instead of a decrease in the total number of ery- 
throcytes there is actually a condition of polycythemia and states 
that an early reticulocytic response occurs prior to the develop- 
ment of a definite state of plumbism. \^Tiitby and Britton®® 
showed that a. close relationsMp existed between the percentage 
of reticulocytes and the sum of the percentage of stippled and 
polychromatic cells, but the stippled cells appeared later than 
the polychromatic cells in induced plumbism. 
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McCord, Ho1dc-n, find Jolmsion" ** believe tbnt polychrom.nsia 
(polyc'nroniifitoplniifi), punctate stippling and relieidntion are 
but ditTercm manifestations of one phcnomcnon™“tlu' prcsetice 
of bnsoplulic substance. Ita probable fonn in the unaltered 
blocid is tb.e picture observed as polyohroraasta. Deperuiing 
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Upon tlie -stainine rnetliod employed, Jones''*^ demomt rated ih'i* 
the baFopliilic substance ran be made to take tlie form of paly- 
rhrc.jnat/ipluliu, punctate ba'^nphilia, or reticular <!e;dcn-^. bap- 
fH-jnhriirrb r^clulling-Torpau**, iCoy'b BrnokficM'b "^Vhivby and 
Britton'*^ Hmvcs'% and inanv other tniaedigator.-- believe t!s«.t 
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polychromasia, stippling, and reticulation are all due to tlie 
presence of basic staining cytoplasm of youthful origin, and are 
all substantially the same substance. Since these basophilic 
formations do not exist as such in the blood stream, McCord 
and associates defused a test based upon the enumeration of the 
total number of basophilic containing cells in the blood stream 
(basophilic aggregation), in distinction to stippled cells. They 
found that the blood of the normal adult rarely contained more 
than 1 per cent of basophilic erjdhrocjdes, while workers ab- 
sorbing lead without clinical manifestation and in early lead 
poisoning showed values ranging from 1.5 to 4.0 per cent and 
as high as 20 per cent. In the absence of any other pathology, 
values in lead exposed workers in excess of 1.5 and particularly 
2.0 per cent are suggestive of lead absorption and the possibility 
of approaching clinical lead poisoning. One to 1.5 per cent 
represents the threshold 2 one in which interpretations are open 
to doubt. It would appear that pathological conditions other 
than lead poisoning in which stippling was produced would 
give positive findings by this te.st and such was the case as Gould, 
KuUman and Shecket” have recently shown. They foimd that 
basophilic aggregation percentages were unreliable. In only 
25 per cent of their counts was it higher than the stippled cells 
percentage, and, on every occasion, the reticulocytic count was 
higher than the basophilic aggregate. We have noted that in 
anemia, caused by loss of blood following a radical breast amputa- 
tion, the basophilic aggregate percentage increased from 0.46 
to 1.80 per cent. The subsequent introduction of 268 mgm. of 
lead (as colloidal lead-manganese phosphates) resulted in a drop 
to 0.98 per cent. In the case of an exploratory ’thoracotomy the 
basophilic aggregate was 1.1 per cent and after the intravenous 
injection of 344 mgm. lead (as colloidal lead-manganese phos- 
phates) it dropped to 0.76 per cent; a result which makes this 
test of little prognostic value in following surgical cases com- 
plicated by mild lead toxemia or \’ice versa. From the results 
recorded in table 2 it becomes e'vddent that stippling did not 
occur in 38 out of 101 cases of plumbism and 35 additional cases 
showed stippling within normal linnts. Basophilic aggregation 




Vi ai* prc,~ in nil tlio csntuinccl but 23 of tliPFc cafcs fv!i 
Titian the ronee of nonnal limits and an additional S werf 
in the >o called threshold rone. Ko rcticuloertcs were found 
in 7 «!it of ‘13 cases and 30 of these on^cs were within normal 
limits, 'nic^e results indicate that although a reticulocytic 
rc'^ponse occurs prior to the development of a definite state of 
loaf} tosico^is, it makes it.s appearance at approximately the same 
time ns the elinical symptoms of Group III. table 1, and generally 
lftg=; Iwhind them but precedes stippling. From thoj-e remits (ta- 
ble 2) we are inc-lincd to agree with JCrafka*' as well asHnemi«clF" 
that the quantitative estimation of reticulocytc.s, ptmetiphilia, 
polychromatophilia and normoblasts, to which should be added 
basophilic aggregation, has little value in establidiing a progno^i'? 
in lead poimning, since at the verj' lime the lead is acting, tlw count 
may he ver\* low and no correlation exists bctw'cen fatalities and 
blood crims. The presence of many p.athological condition'' 
often makes these findings of little diagnostic value and of no 
diFcrcntial iininirtancc. 

Although it was shown that the effect of lead i.s to dc.itroy th'’ 
red blood cell by .eurfacc action, according to Aub, Fnirhall, 
.Minot, and RezuLkon’^*, lead cxldbils some inhibiting effect on 
the ph.agom-tiring .ability of leucocytes, docs not affect their 
.‘■urfacc to any observable degree, but excrt« a poisoning action 
due to its absorption within the cell; an ob’-ervation whifh 
supports the findings of Fine” and Fenn*k Petrov'*^ h.n« .^hov.'o 
that there is a rim in the Ijunphoeytes, monocytes, and a gene-fid 
shift to the left of the Schilling Index in the early atag'*''-* of 
p]umbi«m, Home easc,=i were char.aclerircfl l>y ii loucofviod-, 
others by a Icucopcnia. Doan and Vfimman’' have idiown tlial 
under pathologic conditions a shift to the left complicfit^'^ th' 
cfll picture by the introduction of monobja«t.«, mj'floblc-ifl tuid 
h'lnphobl-C'-ts. .\ccordirur to Carrei“> the aspect of nirjnecytc" 
cttltiratcd in a given senim expre^'e- shnultaneoud)' the in- 
dividual charncteri'-tif’s of tin** fenim and flie nwdiiltsdhn-- of 


tho-e ehr.ract^'ri'tlc^' utuler the inhuence 


of pathologrcnl ag‘ f.ci*- . 
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stinmlation of the reticulo-endothelimn by lead. Lenzi'^ looked 
upon lead monocytosis as a manifestation common to all forms 
of poisoning from heavy cations. Ferguson and Ferguson"^ 
believed that the ratio of the large to small lymphocytes was of 
import in the early diagnosis of plumbism. Seitz"^ called at- 
tention to this lymphocj’tosis in lead poisoning which was con- 
fiimed by the investigations of Lenzi^^, but the latter claimed 
that it was not specific for plumbism as it occurred in many 
types of intoxication. Selig'®, as well as Biondi'® reported an 
eosmophnia during lead toxemia. The former found as much 
as 70 per cent, but the latter considered it as having only 
slight relative importance in plumbism. Gould, Kullman, and 
Shecket®® found only normal eosinophilic counts throughout the 
entire course of lead mtoxication. These same investigators 
reported that basophilic (toxic) granulation was a constant 
finding in the cytoplasm of the neutrophils in all the cases which 
came under their stud 3 '’. Kasahara and Nagahama" reported 
more pathologic leucoc 5 ’tic granules in lead meningismus than 
in lead anemia, and, although they usually paralleled the baso- 
philic granulation of erythrocytes, they did not decrease in cases 
of lead meningismus ndth bad prognosis. Bethell'^® showed that 
basophilic granulation of the neutrophiles was not limited to 
infectious processes, but may occur in such conditions as re- 
actions following transfusion with incompatible blood, intensive 
roentgen therapy, toxemias of pregnancy, extensive malignancy 
with necrosis, and chronic myelogenous leukemia. The granules 
are predominant in cells most recently released into the cir- 
culation. A leukocytosis, usually marked, was noted in most of 
Gould, Kullman and Shecket’s®® cases in about three and a half 
weeks after the beginning of treatment. Mj^elocytes were 
found in 9 out of 22 cases in the peripheral blood two weeks or 
more after the beginning of lead therapy, although Schmahl’® 
showed that a marked reduction in all forms of the m 3 ’'elocyte 
was caused by lead in myelogenous leukemia. Kestsadimenko 
and Volkow®® confirmed Petrov’s finding of a left shift in the 
neutrophiles in acute lead poisoning, but in chronic lead poisoning 
Ferguson and Ferguson'® showed that this left shift of the 
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K. l\A~>niirA.h SSU K. MAUCIt. 


i;e.nii'f’'p;irh'« rhani:>f'-' f>vor iino a risht ^hlh. Our twri iwjieriruce 
’-•Jtu ?!ifrtvr4 ’that thf^ intruversous ijsjfH’tUin of lead pnn>- 
r.raife'a- frdluwed by a. leijf'opfiua which rhaiii^ed over into 
a acc-nmp.'i!iied hy n ri~c in the inonoeytcs 

w1'J»'h fmetnatc-fl o’ci-r a perirKi of nine hours. There was :i shift 
to tho 1<dt, of th'"' neutojphiies eorrespondiu!,; to the type 4 shift 
s f (Vfiflrer end Valentine which changed over into a type 2 
shift In Isoth liunian piuinhism (table 2) and indi!!-ed lend toxemia 
it!- the |i' 

lie.’ efTort of Icrifl upon the blood platelet a ha.s not been ex- 
U ndvely studied, l>ut since foreipr subatunroa are often <>ntrapix'd 
by plriich'f ehujsps l)efrire being p!jngoe3di7:e(l iw the leucocyte?. 
:e demonstrated b\* finding aueh eonglomeratea within the I>t)dy 
of ilm phfjcocwtirinp cells, we would be <lr;nvn to believe that 
lend would have more than a negligible elTecI upon the platelets 
ill A indirecth’' infUienec phagocytosis. In our own experience 
it has iwn obserx'ed that the intrax'cnous injection of colloidal 
ie.afi preunrution.s reduced thrmnliorytes. 

hi th<- unalysis of the shiftogrnms and hemograms of table. H 
it i< of importance to appreeiate that the ehiingc in the ieucncytci' 
npparrmiy precedes the rlcvelopment of tlie reeognir.ed clinical 
symptoms of pknnbism. Thus a. change may take plaeo in the 
type of shift, while the svmpcomatolog\’ would reem to indieale 
a different eileei due to the frequent lag of cUnieal sigsis hehind 
file leiiroevtie change. PartieularK' is lids true ninec the hemo- 
grams cfunprising the shiftojrrams were taken at 48 hour interxuds, 
A .«lud.v of the hfqnogratus in table 2 indicates that in every ease 
«if mild lead *oro-nda a j\'pr 4 shift and hemofxram of Crorker*^ 
\viv‘ found, uhifdi. p.p the t<i:de i-ondition irn'roassa? to the acute 
rbige. pradurdh' change over iido a tx’pe 2 shift .and hemogram. 
The h? morTftphic alteration’* in pat ienla v/ho cont ract od plumbic m 
fra'.n the therajr’utw intravenous tnjeetioU'* of lead (ns rolhudni 
prepravition'-), in known indie-trie.l Ic.nd exposure, .and in pytup' 
tmn.'ojc of unkmmri etiology have liee-n studied in table 1. 
We have rorjc* to tie; c.niciu’-don b%' the u;<'* of the entire hemo- 
pjam. as ws4| as iIk- sb 5 ftc,jrp;^jn, ju tltc manner so yhlv demon- 
itmted (.‘rocker and Vahijitinc^ou^ r-ntire h‘Uroj«%’tic 

pi'-tun*. intlufling tie dcferminr.tion of toxic granul'-. prftvidfs 
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, : .EAKLY DIAGNOSIS OF PLIJMBISM 

a metliod for the identification of the early toxicosis which 
precedes the signs and symptoms of plumbism. However, this 
hemographic indication is not pathognomonic of lead poisoning. 
It is true for any toxicosis of this general nature. A t 3 ^e 4 shift 
and shiftogram has been shovTi bj’" many investigators®® to be 
characteristic of most toxic conditions in the body caused by 
infections, subacute stimulations, many of the poisonous in- 
toxications and the Ijunphomonocytic phase of healing con- 
valescence. Consequently, one must resort to a differential 
diagnostic procedure. This can be accomplished by an accurate 
determination of lead in the serum, ceUs and fibrin fraction of the 
blood when taken into consideration with the total amount of 
lead in the whole blood. It is possible, by this procedure, to 
make a differentiation between acute, chronic, and mild lead 
poisoning, as well as to differentiate between mild lead toxemia 
and such conditions as gastro-enteritis, hypercalcemia, food 
poisoning, sun and x-ra^’’ burns, or colics from other causes. The 
therapeutic use of lead can be controlled by this procedure since 
treatment may be instigated before an acute lead crisis develops. 

ANALTTICAI/ PEOCEDUEE 

Ten grams of venons blood (approximately 10 ml.) is procured by means of 
a glass sjTinge and needle which has been treated for the removal of lead with 
double distilled water, and a KCN-diphenylthiocarbazone solution.®^ 
After the removal of the needle from the syringe, the blood is transferred to a 
fared, 25 ml., specially cleaned, glass-stoppered Pyrex flask. It is essential 
that all glassware he free from lead, since amounts of this metal which are left 
in the flasks, syringes and needles after the ordinary laboratory cleaning pro- 
cedure, even when followed by a distilled water rinse, is sufficient to cause 
a definite error in the results.®*’ The blood is then defibrinated by a rotary 

shaking motion and weighed. The flask is then refrigerated until the serum 
starts to separate. At this point the blood is transferred to a graduated Pyrex 
centrifuge tube and capped with filter paper, the fibrin ball remaining in the 
flask. The tube is recooled and centrifuged at a speed of 2100 r.p.m. (radius 
of centrifuge arm 12 cm.) for twenty minute. At the completion of centri- 
fugalization the tube should be cool to the touch. The total volume of fluid 
in the tube is then decanted off into a tared 100 ml. Kjeldahl flask and weighed. 
The volume of the remaining fluid is noted and the contents transferred to a 300 
ml. Kjeldahl flask to which the fibrin is added. The samples in both flasks 
are then independently digested by the wet process and the lead determined by 
the diphenylthiocarbazone method of Wilkins, Willoughby, Kraemer and 



r. u <v.irtu t, k, n\^inv.ziA, an'i> n. r.. mat 5CU4 


’f.t 
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v's';!. 


*?'' !'Av 1 U oxirsficd wj‘ 4 ! on*’' mi prcfs'in 


I r ”;t tM'ii- sr; i f-f 10 sni jv^rlnn'. 

K-'<4 str! f<'n'.tn wcr?* ii''4 in prifert-nct' to th'^ cmploytnc'nt of 
sr. ts in mininn.*-:; nny cnAnf^i- in r-‘'{U!hirium of H-mm iint! 

r=t* i'-i'i th^i' it "inv nciron'^tnitH i" I’ot.d-'r,** ViuiKiftti nnd Gmldml,’'* 
ar. I Atii, f,lr‘X tii pnK-'tiiirr oliminn.te< tie ncct! for tie intnKhtction of 
l-’iif*-!’ pon't-'r ar.'l Iloina''on'’ n]=n jiowc^ tliat then.' i=t a Iws of 

f,srU‘.T into ti.o Mtrrounfimi; iyjvitomc nwUutn, wien- 

ew; tjf’ in ^"fiids t'n'' eeii t~ ru-prini'd differs mure thnn f?ir;itly from 

tie j- rn'x! revjr.inm*'tit. The^"- inve^ticatorf*, «« well a’^ Afajjath and Ilurn*' 
P ';;il tiat ti'*' tonicity, rinnknee nnd the frnetton of total water which i*; ap* 
|r4Tf.tly frcr in tin' ctll*'' are decTfno^ed nnd the fraplity inerraw'd in oxalatcd 
r»H>d. Yoddrntirr;*^ rewrted n ^hift to the arid side when dcsttinK !»a*i been 
prevrtitiHi by nsean? of any anticoapdant with the exception of 1:10 parti? of 
a 1 i»'r cent lepann soUtliorj. Mennod and Dock®"' dcmon^lratcd the <Sis- 
intestrati' an of relirulacadt'a by ii'Otouic citrate or ovdatc sohitiona ajid Schmidl''* 
?ia?‘'!'4 tie naiijflian of pho'spiolipide conlcnt of osalntcd plasma i>s due to 
rdterati"':?* pttvhtml by the oxalate in cell nnd plasma vnlmnn and not to ptc- 
cipif.atijt!. ftpern- and Scif^enheitner’^ found tint ovalatiHl pla'-ma cotitain-*! 
sipiificantly rmallrr nnionnt*? of total and free rholcstcrol than cither tiorenim 
cr iejtannin-d plasma from tic tame blood, 

ITie ntoil Fatisfaciory method for defibrinalinp blood wan found to be a 
pjdidotjs freerinp out of the serum with carbon dioxide snow, but thia method 
Via- tli»''arded, a® well a= that of nclli-? and Pcoll” l>ecau«c of the dinicuUien 
cnf-nuitercd by iP' u«e in the clinic and wards. 

Tlse h-ad content (,f the whole blood, hcnim, and fel!«i and fibrin fraction 
l« then calculr.lM nnd reivirted on an arbitrary 10 pram ha'isF, so that hlo-jd 
frnns diJT'Txuit individuab, a** well ax rcsnlta freun a yerie? of sample'? taken from 
1?!'“ pati-nt over a conddcrahle jie-riod of time may be oornpared without 
harinr. to lake into ci.Tisideration the hematocrit leadiiip, the fire of the enr- 


tie petclinp effect and particularly the clianc/s’. in the camistenry and 
" b!>v,v! wliifh result frurn such pathological cundition* as edrma, 


pn- 

"s'liisn,' of th 

d'ivdritf^n and imhibsti'i!:, Othenvi><e, if tic finditius were JTjmrted on 10 
rrAtn^ >'! I'lnvi, all rd t hev* factors avould liavc to l>e known in order to compare 
valtit' froKi different individual nnd from tiesame individual wl'cti lie parnplcs 
lav's et tiiHfrrnt litnei under diiTcrcnt patholopictil cnndittosis, for ex. 
VKph-* ftufrrn, xtirvati'ifs nnd •ritamin defitienciec. 


in/jon tXM> osK'jr.NT .>s an* ixoiCAXiofi or .trtm*,, 

AKI» I.AlSrXT rUX/StSlF’-T 


ciinoxic, 


fsll iv/ii 


{•' r Cv'iinmmt fuKiinp in the pprij»lK'rnl hlond of nltnost 
d'lunl' and ?liirin»j; ruix-iif yc-ftrs oxtopu-ivo invr.-ti'x'ttion? 
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have been made to show a relationship between the chemical 
evaluation of blood lead and lead poisoning. Tompsett and 
Anderson^®'* obsen^ed that the lead content of the blood gives 
a better picture of plumbism than that of the urine or feces, since 
in the case of the urine the concentration of lead varies with the 
volume secreted. Litzner and Weyrauch”*®’®, and Bass®^, Schmitt 
and Taeger®*, Blumberg and Scott®®, and Mch'IiUen and Scott®'^ 
have shown that the lead content of blood during plumbism bears 
a close relationship to the appearance of clinical symptoms, but 
the difference between health and lead poisoning is purely quan- 
titative rather than qualitative. These latter investigators state 
that the detection of pathological blood lead has been particularly 
valuable in differentiating lead encephalopathy from other 
possible causes of convulsions in patients®®, and they find that 
clinical lead poisoning has never been observed with a blood lead 
value below 0.01 mgm, Pb per 10 ml., while in severe lead poi- 
soning values above 0.02 mgm. per 10 ml. w^ere obtained. Kehoe, 
Thamann and Cholak®® place the normal blood level of American 
medical students at 0.006 mgm- per 10 ml. of blood. Our 
associates, Willoughby and Wilkins,^®® have found a slightly 
low^er value (0.0025 ±0.0002 mgm. per 10 grams) in a series of 
healthy indi\dduals and hospitalized patients without symptoms 
of plumbism. 

The greater part of the blood lead in experimental acute lead 
poisoning was shown by Aub, Fairhall, Minot, and Rezmkoff^'*, 
as well as Teisinger®® to be held by the plasma and but little by 
the cells. Blumberg and Scotti®® by the analyses of control 
bloods, including a hemophilic sample, found that the cell 
fraction contained at least half and usually much more, of the 
non-pafhological blood lead, but due to the possible changes in 
the distribution ratio they preferred to base their diagnosis of 
lead poisoning on the whole blood values. Our findings support 
the contention that the pathological lead in plumbism is the 
serum or circulating lead and that this differs from the non- 
pathological, or inactive lead stored in the tissues, ceils and 
organs. Teisinger®® showed that the circulating lead was present 



4^ri r. 


t. k. p.ATHMKix an'd g. r., makcjl 


f/' r.n «'srp:iBic cc»i:ip!es .'ind not a? the phospliatc. Jowett**’ 
t’nai thb lead compffx is rojiipn^.x] of on organic phot- 
plir.to. ralfioin and chlorine, while Anlr’ elates that in chemical 
r-« complicated na hlootl phii^ma, an cqnirihrium of 
‘i'VPTal stifh componnd? is not unreasonable and any of these 
f'ortjpoun'h' mirfit remain ionired and dispersed in the prcfence 
of plasma proteins. This indicates that serum lend should hold 
a df.rsniie udalionship to clinical symptoms in lend poisoning 
and ibis was shown to be tnie by Wexler and Sobel’^*'. 

biniT- lend is n coust.nnt ftnfling in the blond of most persons, 
a ;v> railed normal range of serum and whole blood lead values 
S'- es"t:d>lhhed in table 4 in order to compare the blood lead of 
healthy individuals with that of patients showing clinical syinp- 
torn? of lead poisoning. Table 5 shows that there is no es.scntial 
difference in the lead content of the blrmd fractions in health 
and di'casc providing lead toxicosis is not pre.^ent. 'riio tables 
slanv tliat the range of lead values is the same for both male and 
fernah-. Clinintic, seasonal, and daily changes had no cfTect. 
Frotn table G it may bo seen that this range of values i.s not 
aiTccted by the time of day the blood samples were taken, daily 
fatigue, nor the quantify of food c,alcn or digci?tcd. Table 7 
shows that violent o.xercms such as 10 minutes of continuous 
stair running, has no infiucnce on the.«o values, 

afc-mtnmtion had no ofTcct upon the limits of the normal 
(healthy) leari range (table S), as essentially the same values 
were obt.aincd during the first, second, and third days of menstru- 
ation. the end of the period and about the middle of the quic.^-cent 
‘'tape. In one individual, ovulation, as fietennined by the 
method of Latz anti Reiner’'^ showed no effect. 

Thu'^ the range for le.ad in the blood of herdthy individuals, 
a-> well patients Iso.-qiitaUrefi for otlur cain^-s than Icj-.d poi- 
s^ming and free from symptoms of this dbease, was bnind to lie 
iK'twc»*n tlie following liimls: 
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TABLE 4 


Lead conlefil of (he Mood of heallhy normal individuals 


DE3IGKATIOK 


occtrpA.Tios 

10 

grams 

scrum 

D IX MGH* 

10 grams 
cells and 
fibrin. 

TEK 

10 grams 
whole 
blood 

DATS 

M. S 

F 

Nurse 

Nil 

0.001 

0.001 

July 19 

F.K 

F 

Technician 

Nil 

0.002 

0.001 

December 12 

M. E. N 

F 

Nurse 

Nil 

0.002 

0.001 

January 10 

M P .. .. 

F 

Nurse 

Nil 

0.003 

0.002 

December 0 

E. P 

F 

Nurse 

Nil 

0.003 

0.002 

January 9 

E. B. B 

F 

Nurse 

Nil 

0.004 

0.002 

January 10 

C. L. S 

F 

None 

i Nil 

0.004 

0.002 

November 29 



F 

Nurse 

; Nil 

0.006 

0.003 

January 10 

D 

! F 

Nurse 

i Nil 

0.006 

0.003 

January 9 

E. Y 

F 

Nurse 

Nil 

0.006 

0.003 

January 9 

J. G 

F 

j Artist 

Nil 

0.007 

0.003 

March 10 

M.B 

F 

1 Nurse 

Nil 

0.007 

! 0.003 

January 10 

G. D 

F 

None 

Nil 

1 0.007 

0.003 

September 24 

F. G 

F 

Nurse 

Nil 

0.007 

0.003 

January 9 

L. Y 

F 

Nurse 

Nil 

0.007 

0.004 

January 9 

M. V I 

F 

Technician 

Nil 

0.007 

0.004 

April 1 

F. V 

F 

Secretary 

Nil 

0.007 

0.004 

November 12 

M. C 

F 

Nurse 

Nil 

0.007 

0.004 

December 9 


F 

Secretary 

Nil 

0.007 

0.004 1 

November 12 

S. B. B 

F 

Secretary ' 

Nil 

0.007 

0.004 i 

January 9 

M. M 

F 

Nurse 

Nil 

0.007 

0.004 ! 

December 12 

L. K. P 

F 

Technician 

Nil 

0.008 

0.004 

November 19 

M. C 

F 

Technician 

Nil i 

0.008 

0.004 

December 9 

V. L. B 

F 

Secretary 

Nil 

0.011 

0.005 

NnvftTnVipr 1?, 

G. E. M 

M 

Doctor 

Nil 

0.004 

0.003 

January 9 

T. K, R 

M 

Doctor 

Nil 

0.006 

0.003 

January 9 

W. A. K 

hi 

Doctor 

Nil 

0.006 

0.003 

November 10 

R. M. S 

hi 

Doctor 

Nil 

0.006 

0.003 

Januarj' 21 

F. L. S 

M 

Doctor 

Nil 

0.007 

0.004 

November 12 

G. M 

M 

Janitor 

Nil 

0.007 

0.004 

November 19 

L. P. H 

M 

Doctor 

Nil 

0.007 

0.004 

January 10 

H. L. S 

M 

Doctor 

Nil 

0.007 

0.004 

January 10 

C. N. D 

M 

Doctor 

Nil 

0.007 

0.004 

July 19 

T. L. W. 

M 

Doctor 

Nil 

0.008 

0.004 

November 19 

F. L. M.* 

M 

Doctor 

Nil 

0.008 

0.005 

November 13 

J. 0. G 

M 

Doctor 

Nil 

0.008 

0.005 

May 27 

Normal range: 







^Minimum 

• • • •» 


Nil 

0.001 

0.001 


Maximum 

— 


Nil 

0.011 

0.005 



* Hemophiliac. 

Nil: no lead definitely detected beyond the limits of experimental error of 
the analytical method used. 
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Chf’nfr-f'j'sth. ! 

Chronif i!>^phTU:5S s 

r/irfintmia of ovarj* ' 

Xfyclf»j;t noiit Jeukemir, [ 

Care. Ka!*! airier v.-ilh nu't | 
('hri)iiie Ifidsiumatioa i 

leukemin >' 

rrytho-kkaUie Mif-miR 1 

Monorytir t‘-uki>niir. j 

IJr.'.iu rib"*('‘ ■« i 

.\ri('nf>rfjTfl:iprnf. <>f reclura 
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! '0.00,1 0 002* 
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:i Jo.wt'n.fm' 

I !o,iVM'o.(*02j 
,1 ;0.00!‘0.frE2 
1 ;o TO.Vo.ooi' 
] ;o (xK,0.O02| 
1 |o «)s'o W 2 ; 
I !o ooi'fj oolj 
,1 '0 

1 |() (KK., 0.003 
,I 'o,(K)7,0 (>«' 


January -t 
July 20 
August 2J 
•Xfny 2J 
July 10 
January 14 
IVlminry 15 
November 27 
October 31 
October 2fJ 
June 25 
Xovemlu-r 5 
^^ny 27 
April 20 
Tebrimry 11 
April 2,3 


Nil '0 fX'7 0.00,1 Novembpr 1 
Nil 'o O')7|o (<' 0 , November 23 
Nil ;o rO7 0 fVijt May 27 
Nil 0.0^17 0 mtj Jnnunry 22 
Nil ,0 fX>7‘0 fOl' J.anuary 23 
Nil Hj.tr)7*0 tHtlj r«bn!/»ry 1C 
Nil 50 (WYt ttti' .Mny 21 
Nil .O.fVwO (K.m| May 2 s 
Nil '0 txr< 0 to;. Mr.reb 27 
Nil '0 tret') im' Ilbrufiry 14 
Nrl ,0 OIOJO i>\V June IM 
Nsl ’0 0120. WO April Ifi 
Nil |« Wl’n W l>eef!nb-er 2 ^ 
Nil |0 011 0 f/»'. Aupi’it lb 
j 

Nil '0 (*f2*} top 0»tnbef 23 
Ns? .0 fife 0 b'/i It *eml«T IJ 


I r*'t !!► . Nil .»J 0 i/'fJ hi *eml«T IJ 

i?”!; rie'.-ere.l b-jo' 4 the tumt'r'f fS'je nn j-rfisr of tbe 
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TABLE o— Concluded 


CASiT 

j»chbi:b 

SE3C 

■ 

AGE 

' 

DIAGSOSI3 

LEAD 

c 

S s 

2 ^ 

H 

o « 

ernisi! 

§•£ 
gs 
• £-3 

55 

S ^ 

.PER 

c 

5 ® 

2s 

DATE 

1352 

M 

50 

Malignant tumor of lymph- 

Nil 


0.002 

December 3 




node 





144S 

M 

49 

Adenocarcinoma of thjToid 

Nil 



January 8 

1301 

U 

31 

Teratoma of testicle 

Nil 



September 12 

1171 


51 

Epithelioma lower lip 

Nil 



April 22 

1561 

M 

39 

Carcinoma of stomach 

NU 



April 22 

935 

U 

29 

Hydrogen sulphide poison- 

Nil 

0.007 

0.004 

April 28 




ing 





1852 . 

U 

26 

Sarcoma It. groin 

Nil 



January 20 

909 

M 

58 

Sq. cell care, esophagus 

Nil 

0.006 

0.004 

April 2 

1730 

M 

24 

Hodgkin’s disease 

Nil 

0.008 

0.004 

November 11 

931 

U 

27 

Tumor rt. maxillary antrum 

Nil 

0.0090.004 

April 26 

932 


65 

Sq. cell care, lower lip 

Nil 

0.0110.004 

April 26 

719 

M 

62 

Carcinoma of bladder 

Nil 


September 27 

1786 

M 

29 

Hodgkin's disease 

Nil 

BwmnnWBB 

November 12 

2112 

M 

48 

Carcinoma of chest wall 

Nil 

(turtni 



944 

M 

41 

Hodgkin’s disease 

Nil 

(imw 


June 7 

Normal range. 




H 

mi 


Alinimum... 



Nil 

0.002 

0 001 


Maximum. 

Nil 

o.oisb.ooG 



It is important to note that in no instance was lead detected in 
the serum fraction of the blood in this group of indmduals by 
the analytical method emplo 5 "ed. This has been sustantiated 
by Willoughby and Wilkins^®’ in a recent series of patients 
without signs or symptoms of plumbism. 

In evaluating these tables it is of importance to appreciate 
that often it was necessary to determine quantities of lead in the 
neighborhood of the error of the anaMcal method employed®^ 
Willoughby and Wilkins^®®, in a recent publication, showed that 
this error lies between 0.0005 and 0.0010 mgm. in approximately 
98 per cent of their blood samples to which a known amount of 
lead was added (0.002 to 0.010 mgm. lead per 10 grams blood), 
obwousty, our results may be in error by this amount. Con- 
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TABLE 6 


*•:/ fA' .*•/ ^fnUhij ir.-iiei'hoh: ffccis n/ c«si^ fcliput 
GfiJ 


‘ i ' 

, ! j «*t> jx »!c«. rrJ! 


f 


j Ttvt c'' I’-ii; i 

' i 

, i 


^ IS crams 

5? irnnit 

Cf'J* 

ft!nl CK'tn 

!5rt»r;* 
who!, t :ix*t 



;! 0:?Afi.nv j 

Befote 

N'il 

0.007 

O.OCB 

r. u s. 

M 

1 2:5-') p.m. 1 

After 

Xil 

0.037 

0.00-! 

t 

1 

t 

i 

# 

y r>:."‘') p.m. 1 

Ik-fore 

Nii 

0.007 

o.ooi 


1 I 

[i r*:2fJ n.m. i 

Before 

Xil 

0.O3S 

O.OOJ 

T. I. W. ! 

M 

*;i 2:{V)pm ; 

After 

Nil 

0.053 

o.tm 



y 5:01 p.ci. 1 

Before 

Nil 

0.007 

0.001 

1 

f 

'i . KT IL \ 

f 

M 

• i \ 

!; 2:00 prn. [ 

Ik-fon.' 

NU 

0 000 

O.fKKl 

>1 '1:03 p.ra. i 
i 1 

After 

.Vil 

0.pf« 

0 ati 

V. L, B. 1 

I’ 

,1 10:03 fl. in. ! 

Before 

Nil 

0.007 

0.001 

\\ ^:O0 p.m. ! 

I i 

After 

Nil 

o.oos 

o.twi 

t 

1.. i>. 0. ! 

f 

‘ 1 

ft 13:03 p.m. < 

After 

X*I 

0.007 

0.001 

l; 4:03 pm. j 

Before 

Nil ; 

0.007 

0 03! 


Xih no Icn'I wm d<'C?ut<'ly Ivyontl the limit.i of otyerirnentni error 

«‘f thp ROiifytteat mctiK'd ii'icd. 


TABLE 7 

LffA rorj/r.t oj the UccA of i.ea'ihj meUf: ffffci of rs'olort! rxernff 


i.yin ij) rrr. 



art 

1 JO jrfT*rt*rtA 
\ frrAin 

\ 

1 

F. L F. ; 

! 


! fBefore 

1 i.5fler 

? 

1 

T. L. 5V. : 

! 

.M 

1 • 

J .Before 

1 {After 

i 

T. K'. .n ! 

»> 


> 

1 ^'Before 

1 J After 

f 

o. G ' 


; ^Aftr? 


i 

! 

IS tt%m 
*iTUm 

i t0*r*rT! ! 

j »ai! titii j 

10 pm-Ki* 

t I-J-O 

r 

Nil 

1 O.Of37 1 

0.001 

3 

I 

\ 

Nil 

1 0.007 5 

O.ttJ! 

1 

Nil 

i 1 

' 0 013 

0.001 

i 

i 

Nil 

1 0 037 ‘ 

; 1 

o.txw 

\ 

Nil 

[ 0. <■/>:; ! 

OMZ 

/ 

Nil 

i 0 0>5 * 

1 f 

0 051 

? 

t 

( 

Nil 

{ oxm 1 

o.occ. 

1 

Nil 

s 0 t<"i 

0 055 


Njt, Ri» ("s ! v^-as ffj'fltsk^^y rf>-{^rted I'eyond t!-," «>f f^xp'-riR-.-nl'i} ftttn 

iCiT vh’‘ ikt!,! L!'*‘ L 
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sequently results of 0.001 mgm. of lead or less may be in error 
and should be considered qualitatively rather than quantatively. 
Such a consideration does not change the interpretations drawn 
from the tables as the important factor is the appearance and 
disappearance of pathological lead in the serum fraction of the 
blood. 

TABLE 8 


Lead content oj the blood of healthy females throughout the menstrual cycle 



CTCLIC ETTERVAlJS 

IXAI> IX HGM. 1*131 


DrSIGJTATIOK 

10 grams Eerum 

10 grams c«lls 
and fibrin 

10 grams 
whole blood 

L- D. G. . ..• 

^Menstruation: 

First day 

Second day 

Nil 

Nil 

0.006 

0.006 

0.003 

0.003 


End of period 
Quiescent stage 

Nil 

Nil 

0.007 

0.007 

0.004 

0.004 

V. L. B ' 

Menstruation : 

First day 

End of period 

Nil 

Nil 

0.006 

0.008 

0.003 

0.004 


Quiescent stage 

Nil 

0.011 

0.005 

M. V 

Menstruation: 

First day 

Nil 

0.007 

0.004 

End of period 

Nil 

0.007 

0.004 


Quiescent stage 

Nil 

0.007 

0.004 

E. Y 1 

Ivlenstruation : 

Third day 

Nil 

0.006 

0.003 

i 

Quiescent stage 

Nil 

0.006 

0.003 


Nil: no lead definitely detected beyond the limits of experimental error of 
the analj'tical method used. 


The manner in which the analysis of the blood of healthy 
individuals differs from definite clinical cases of acute lead 
poisordng and periods of exacerbation in chronic lead poisoning, 
where the symptomatology can not be confused with other 
diseases, is plainly brought out by a comparison of tables 4 and 5 
with table 9. It is emdent that the essential difference lies in 
the appearance of lead in the serum fraction of the blood, since 
approximately 34 per cent of these cases show a whole blood 
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• TABLE 10 

Dislribution of lead in the blood during acute Uad poisoning and active period of 
chronic plumhism with symptoms difficult of clinical diagnosis 


DESIGI^A.- 

SEX 

age 

LEAD IX MGil. PEH | 

CLnacAL MA^^n:s- 
TATJO>3 

riNAE 

EIAGKOSXS 

ETIOLOGY 

C 

S3 

■ w 

o" 

a 

*5 r; 
w.— 

l-> 

S3^ 

ce 5 
o 

G 

O 

il 

o 

Symptoms 
according to 
table 1 

Typo of homo- 
gram 

R. K. 

F 

52 

0.001 

ffi 1 1 

ffi 1 1 

Group I 

4 

Acute* * * § 

Induced 

A. S. 

F 

50 

0.001 

ffi!' 

ml! 

Group I 

4 

Act. chr.’*' 

Unknown 

M. B. 

F 

43 

0.001 

mil 

ffiS' 

Group I 

4 

Acute* 

Induced 

A. F. 

M 

50 

0.001 

IRS' 

mil 

Group II 

4 

Acute* 

Industrial 

B. M., 

M 

35 

0.001 

0.011 

ml! 

Group II 

4 

Acutef 

Unknown 

F. R. 

M 

41 

0.001 

0.017 

ml! 

Group I 

4 

Act. chr.* 

Induced 

W. N. 

M 

62 

0.001 

'0.014 

ShSII 

Group II 

4 

Act. chr.* 

Industrial 

M. J. 

F 

40 

0.001 

0.012 

0.007 

Group I 

4 

Acute* 

Induced 

H. G. 

F 

61 

0.001 

0.016 

0.008 

Group I 

4 

Acute§ 

Induced 

V. L. 

M 

25 

0.001 

0.016 

mil 

Group I 

4 

Acute* 

Induced 

B. A. 

F 

35 

0.001 

0.020 

m' S 

Group I 

4 

Act. chr.* 

Induced 

P. D. 

M 

2S 

0.001 

0.021 

m' ' 

Group II 

2 

Act. chr.f 

Industrial 

W. R. 

M 

50 

0.001 

0.037 

Ski ! 

Group II 

2 

Act. chr.* 

Induced 

T. McC, 

hi 

66 

0.002 

0.002 

0.002 

Group I 

2 

Act. chr,* 

Unknown 

P. A. S. 

M 

69 

0.002 

0.005 


Group 11 

2 

Act. chr.* 

Unknown 

T. G. 

M 

26 

0.002 

0.005 

0.004 

Group II 

4 

Acute* 

Induced 

J. W. 

M 

60 

0.002 

0.007 

mis 

Group I 

2 

Acutef 

Induced 

H. H. 

F 

40 

0.002 

0.006 

mS 

Group I 

4 

Acute* 

Induced 

J. D. 

hi 

38 

0.002 

0.007 

m* 

Group II 

4 

Act. chr.f 

Industrial 

Q. W. 0. 

U 

31 

0.002 

0.009 

0.006 

Group I 

4 

Act. chr.f 

Industrial 

E. J. 

F 

48 

0.002 

0.020 

0.011 

Group II 

4 

Act. chr.* 

Induced 

S. deR. 

F 

59 

0.002 

0.021 

0.013 

Group II 

4 

Acutef 

Induced 

L. C. 

F 

50 

0.002 

0.229 

0.083 

Group II 

2 

Act. chr.* 

Induced 

M. R. 

M 

11 

0.002 

0.020 

0.011 

Group I 

4 

Acute 

Unknown 

G. B. 

hi 

26 

0.003 

0.004 

mis 

Group I 

4 

Acutef 

X-ray exp. 

J. deG. 

F 

37 

0.003 

0.010 

mi ' 

Group I 

4 

Acute* 

Unknown 

W. R. 

hi 

50 

0.003 

0.011 

ml' 

Group II 

2 

Act. chr.* 

Induced 

F. K. 

hi 

68 

0.003 

0.013 

ml: 

Group I 

4 

Acutef 

Induced 

M. G. 

F 

61 

0.003 

0.013 

mi j 

Group 1 

4 

Acutef 

Induced 

M. P. 

F 

37 

0.003 

0.013 

mi! 

Group I 

4 

Acutef 

Unknown 

L. M. 

F 

39 

0.003 

0.019 

m 1 1 

Group I 

4 

Acute* 

Induced 

E. M. 

hi 

14 

0.003 

0.002 

mi! 

Group II 

2 

Acutef 

Paint 

L. R. 

hr 

49 

0.003 

0.015 

0.009 

Group I 

4 

Acute* 

Induced 

B. L. 

I' 

56 

0.004 

0.021 

0.012 

Group II 

4 

Act. chr.f 

Induced 

E. C. E. 

j M 

35 

0.004 

0.016 

0.010 

Group I 

4 

Act. chr.f 

Industrial 


* At later period developed definite clinical symptoms, 

t Symptoms regressed after calcium and vitamin therapj^ 

t SjTnptoms became evident upon deleading with acids. 

§ After stopping calcium therapy definite symptoms appeared. 

II The value 0.001 should be considered qualitatively rather than quanti- 
tatively. 

Chr.: chronic; exp.: experimental; Induced: produced by the intravenous 
injection of lead preparations. 
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g: titan O.QIO rn^m. Ie:nl per 10 ral. of Wood am! IS 

ptr liavo a 'I’-hoic IdtKKl content Ivordcring on tlie normal 
rnngo of healtbv individuftl^- Hovrever, the fact remains that 
lirrv n il’ rsnii’*' incrcnsc in the v/holo lAcod vahu's of a larfy 
jK-rc* utacc of ihi'? ttronp and thi-s is prirticularly true of acute 
arrl fulcn'iite eps-mii-s during chronic lead poi'^oning. Altlunigh 
i'iv ~ ' ~ of in.dir'-trial plumbism, a*: well n? Iho-'C of unknown etiologj' 
have h en riudic?l. the major portion of our oh'^ervations have 
Wcf'U gam'*d from ca'-es of advanced mrilignaney during the 
roun-' of treatnaust by the intravenous injections of definite 
ujr.ount-: of colloided lead preparations*'^''. Tins enabled us to 
ffdluw the held to;dro^!s ihromrh its entire course and permitted 
: n»rrc!:tJion of tli'^ blond finding"' with the symptomatologv*. 

In tho preUminnry discussion it was shown that il is v«'ry 
<*1:; cult to o-tabli"!! a positive diagnods Iw^ed on laboratorv' 
.and cUnit'al fiTHlirtc*: in em-'cs of latent and early acute phru^'^s of 
dirnnic pUunhi."tn where the patient is apparently free from 
symptom" n(hc-r limn tho"o of group 1 anti the ncurologie.nl 
'vmploims of croup 2, tabic 1. Thirty-four smdi cases are 
n-v5 'Wtd in table 10 and il is ."lunvn that there was a dermite 


appe-'.ranre of lead in the serum fraction of the blood in ail the 
ca‘>. i rdtht.ugh the lead content of the whole WoihI in OS per rent 
v,fi< jc-s than 0.010 mgni. load per 10 grtuns nml -Id per cent 
uTi within the iiniits of the range cstablidied l>y healthy normal 
in'!*’, iduab and patients with di"ordi.‘r." oilier than plumbiMn. 
All of the in table 10 were sub^e<nlen^^.' proven to lie some 
fi.rrn of plumbi^sn by one or more of the ifdlowing proctalurcs: 
tie develtnunenl of unini-iakahle symptom" of lead tuxieosis 
v.raan ladd under ob-'-'-r.-ation for a longer period cif time, the 
Oi appA'itame r.f tht' prc---"nt syinptom> when the patient waa 
pbu-- d on r.jhdufu and viirunin tfu'rap^’ nnd in soinr* cas<' "■ tlu’ir 
r.>urftna' wlnu! the thrmp}" ivas *toppe<i, and tlie develojmifUit 
of dednlto chnii'a! "icu" and symptom." of plurnhi-m when tlie 
I* .lent we- plaewl on acid ihcntpy for divfr- roa-nn", In 
iaariiw plumb; on (tab:?.- 11) the s'-'nim i- negative, 

I ul thc‘re t> u'-u ;Uy a dt fmitc irwrias''-- in th"- h-ad fontent of th-- 
! l>vr! over tfn.t of fh'* cnnir<>l gfiiup, 1 !a~ group i" 
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composed of those cases in wiucli a slight metabolic disturbance 
may cause an acute lead crisis. However, a definite diagnosis 
may be established in border line cases by placing the patient 
on acid therapy as practiced in deleading, when , an increase in 
the serum fraction and generally in the whole blood will occur. 

TABLE 11 


Distribution of lead in the blood during inactive acute and chronic lead poisoning 
after disappearance of symptoms for four months or more 





liEAD IN MGM. PER 

CLnnCAI/ MAJtTFES- 
TATIONS 


■DtSlGllL- 

TIO?? 

SEX 

AGE 

10 grams 
scram 

10 grams 
cells and 
fibrin 

10 grams 
whole 
blood 

Present 

symp- 

toms 

Lapse 
of time 
since last 
period of 
exacer- 
bation 

ETIOI/OGT 

L. B. 

F 

51 

Nil 

j 0.014 

0.007 

None 

months 

6 

Induced 

S. D. L. 

F 

59 

Nil 

1 0.016 

0.008 

None 

4 

Induced 

L. L. 

F 

46 

Nil 

> 0.017 

0.007 

None 

8 

Induced 

A. A. 

M 

29 

Nil 

0.014 

0.008 

None 

6 

Industrial , 

W. N. 

M 

62 

Nil 

0.021 

0.009 

None 

4 

Induced 

Q. W. 0. 

M 

31 i 

Nil 

0.017 

0.009 

None 

7 

Industrial 

M. B. 

F 

45 

Nil 

0.029 

0.010 

None 

6 

Unknown 

K. V. 

M i 

48 

Nil 

0.018 

0.010 

None 

4 ' 

Industrial 

E. C. 

lif 

35 

Nil 1 

0.024 

0.010 

None ! 

6 

Unknown 

H. 

M 

32 

Nil 

0.024 

0.010 

None 

8 

Industrial 

V. L. 

M 

25 

Nil 

0.025 

0.010 

None 

6 

Induced 

B. J. 

M 

38 

Nil 

0.021 

0.012 

None 

11 

Induced 

H. G. 

F 

61 

Nil 

0.034 

0.015 

None 

5 

Unknown 

W. A. 

M 

47 

Nil 

0.022 

0.013 

None 

6 

Industrial 

T. G. 

M 

28 

Nil 

0.031 

0.018 

None 

6 

Induced 

V. L. 

M 

25 

Nil 

0.037 

0.020 

None 

6 

Induced 

P. B. 

F 

41 

Nil 

0.064 

0.022 

None 

7 ! 

Unknown 

L. C. 

F 

50 

Nil 

0.111 

0.064 

None 

2 

Induced 


Nil; no lead definitely detected beyond the limits of experimental error of 
the analytical method used. 


The mechanism of this procedure is demonstrated in the third 
case (Q.W.O.) of table 12. A more detailed description of this 
type of therapeutic procedure will be discussed in a subsequent 
publication on the treatment of plumbism. 

The clinical and physiological course of lead intoxication 
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t^rmigVi its quiescent periods, as TYell as those of acute and sub- 
acute exacerbation may be followed by means of the analysis 
of the serum fraction and the whole blood for lead, and a prognosis 
established. Such serial findings are shown in table 12. Real- 
izing that 10 ml. of blood can not be removed from all types of 
patients as often as desired due to the presence of some other 
wasting disease, such as malignancy, and ha\dng found that 
there is established a definite relationship between the clinical 
crisis of plumbism, the serum lead values, (which are usually 
accompanied by’ high lead findings in the whole blood especially' 
during active periods of chronic plumbism), and an alteration 
of the hemographic picture of the peripheral blood, we recom- 
mend frequent hemographic study’’ in such patients with sub- 
sequent analysis of the blood for lead when indicated after 
plumbism has been established. Hence, in the discussion of the 
pathogenesis of this disease it is to be noted that the appearance 
of lead in the serum fraction of the blood and the increase of lead 
in the whole blood is attended by' a ty’pe 4 shift of the neutrophils 
and hemogram (Crocker) followed by the general symptoms of 
plumbism. The type 4 shift and hemogram gradually changes 
over into a type 2 shift and hemogram when the acute period is 
prolonged or the prognosis becomes critical. 

At the approach of death there are indications of a general 
breakdown of the body’s biological and physiological equilib- 
riums accompanied by a flood of lead into the peripheral 
circulation which is neither eliminated nor detoxified in the 
manner of the normally functioning defense system. Itf is 
shown in table 13 that in cases of latent, mild, or inactive plumb- 
ism, the distribution of the lead in the serum, cells and fibrin 
fraction and whole blood tends to equalize each other at, or 
shortly^ before death. This is a relative phenomenon, the 
absolute quantities of lead present depending upon the typemf 
case. In inactive chronic plumbism and acute periods of ex- 
acerbation the same leveling off phenomenon occurs but the 
actual values of the lead present in the various blood fractions 
is much higher. Thus a correlation was foimd to exist between 
fatalities and the blood crisis. It should be emphasized^^however 
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KAKCIL 


rlrit cau.'? of ivas seldom proven to be pbittibisin by 

ne-'rop'V ilndlno'. 

it rc^psircr 10 irramr of blood to make t\ determination 
for lead by ike diphenyltbiocnrbn^one method”, the clinical 
pr<y‘:dure followed in such cares as are complicated by the 
pr-’-enre of rnalipnnncy or blood dyscrasia. is to first make an 
annlyfi:-- of the lead content of the senim. cells and fibrin fraction 
and who!-' iiiood, then follow the trend of the intoxication by 
means of tlaih' shiftograms and hemograms” imd make ad- 
ditional blofKl analyses when hemographically or clinically 
indicated. However, in uncorapliented ctvses of pUimbism an 
analysis on 10 ml. of blood is made every second or third day. 
By ? uch n procedure it is found possible to difTcrentiate between 
lympfoms ctmsed by mild lead poisoning and those which resulted 
j'rom such pathologic.al conditions as paslro-enteritis, hyper- 
fndeeroia. food poisonings, sun burns, renal or biliary Uthiasis 
and other cause? of colic. This method has proved to be pathog- 
nomonic for .all types of lead poisoning, whether early, latent, 
acuto, active clironic or inactive plmnbism. The therapeutic use 
of h-ar] c.an be controlled by this procedure since treatment can 
be !U>'!ig,aied before an acute crisis develops. 


SU-M.MAUY 

1. A diat'iioPlic procedure w.as developed for all type? of lead 
ini'vxj.-xtt-'uj, iiwhuHng incipient, latent, acute and chronic, ba.^ed 
upon the lead content of the serum, cells .and fibrin fraction and 
lYhoh' blofxl frnni patients with some phwo of this di--i-.a?e, 

2. By thi- metiu>d it Is shown that .a difFcrcnliattou could be 

any slace of Kad poisoning and othf'i* pathologiisal 
f'oiidirions in whicli the clinical siens and symptoms might he 
e*-'>nfn""d with tUo-->‘ of lead toxinx-is, f-sp^-ciaily in inripient and 
I'.trnt typ--'-'. 

2. Bri-ny. tlic procedure followed on hoipitahratinn con?!' l«'d 
of e-t'ddi4ung a diasaio'-l- on tlie lussi*'; of the huai fuidiaKs in 
tb-' ■ -rurn, fcl’y and fibrin fraction, ami whole bIntHl. In tho'^c- 
SfV nnsiiriu diso.a'”.', th*' progn*-''-- of the 
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and hemograms, and making additional lead blood analyses when 
hemographicaliy or clinically indicated. 

4. The onset of acute lead poisoning or acute and subacute 
periods of exacerbation of chronic lead poisoning can be antici- 
pated and controlled before the clinical crisis develops. Thus, 
the course of lead toxemia is followed through aU its climcal 
phases, and a basis for the prognosis in this condition established. 

5. A relationship between fatalities and lead blood crisis is 
established, as well as a direct relation between lead blood crisis 
and clinical symptoms. During the former there is a tendency 
for the lead in all fractions to assume the same value, the absolute 
amount depending upon the degree of severity of plumbism 
encountered, while in the latter there is an increase of lead in 
the serum fraction usually accompanied by an increase of lead 
in the whole blood. 

6. The possibility of controlling any therapeutic use of lead 
so as to avoid an acute clinical crisis was suggested, as well as 
a clinical laboratory method for the control of deleading. 

7. A range of lead values for the healthy normal individual 
is found to be nil per 10 grams of blood serum, 0.002-0.011 mg. 
per 10 grams of cells and fibrin fraction and 0.001-0.005 mg. per 
10 grams of whole blood. This range was independent of sex, 
age, climatic changes, daily fatigue, violent exercise, meals, 
menstruation and ovulation. Essentially the same range is 
established for the blood of patients hospitalized for disorders 
other than plumbism. 

8. A diagnostic procedure pathognomonic for lead in anj'- of 
its clinical forms and manifestations was developed, based upon 
the appearance and disappearance of pathological lead in the 
blood serum, the increase of non-pathological lead in the blood 
cells and the fluctuation of both in the whole blood. 

Achnowledgemmis 

The authors wish to express their appreciation to Dr. William 
H. Kraemer, Director of the Department of Neoplastic Diseases, 
Jefferson Medical College Hospital, through whose cooperation 
this invcsiiigation w-as made possible and to our sponsors, Pierre 



r. 1 .. sjtmr. 2n'J>. t. k. UAHiMrix Axr> g. r. makcil 


sn'l l.Vi’nnKA GuPont wlio provided the faciiitics lor this work; 
to Dr. '^rhoir.a?. L. Williams, i^ep.irtment of Physiological Chcin- 
irtry, JcfCrtron Medical Odlege, for his cooperation in the 
estohlirhment of onr normal table? and Dr. Randle C. Rosen- 
lvrrn.s*r. Professor of Preventive Medicine and Bncteriologj*, 
Jenerson Medic.al College for his Idndness in reviewing the 
tnamj-cript and to gratefully acknowledge the invaluable aid 
and constructive criticisms of Dr. .loseph C. Aiib, Associate 
Professor of Medicine, Harvard Medical School, Harvard 
University. 

Ovrifjg to ti'.rir tnimDr, t!ic list of rd'crcnccs is omitted but rail bo 
iiscludod in the nutbors* reprints. 



MONOCYTIC LEUKEMIA* 

With ANAiiYSis or Celh Chaeacteristics by Supravital and 

Fixed Staining Technics 

REGENA COOK BECK 
Richmond, Virginia 

It is not tLe purpose of this paper to review the literature nor 
to discuss the clinical picture of monocytic leukemia but rather 
to ^ve an analysis of the characteristics of the cells as found in 
the supravital preparations and by the fixed staining technics, 
and also the opinions of several pathologists who studied these 
slides, which tends to point out the difficulties of making a 
diagnosis. 

S. M. F,, a male, aged 39, was a patient in Stuart Circle Hospital for a period 
of eight and one half days. A blood dyscrasia was recognized three or four 
weeks previously by the attending physician. 

The erythrocytic blood picture and the platelet counts are shown in table 1. 
There was definite evidence of a degenerative erythrocytic blood picture which 
became quite marked two days before death. There were many normoblasts, 
many with clover leaf and other bizarre shaped nuclei, Howell-Jolly bodies, 
erythroblasts showing mitosis and the color index was above one. An average 
of seven nucleated red cells was noted in differentiating 100 leukocytes. The 
increase in platelets may be accounted for by the increasing fragmentation 
of white cells, the fragments being mistaken for platelets, or the total counts 
given may represent the true state of affairs. Sanford’s direct method Of 
counting was used. 

In table 2 are shown the white blood cell counts and the differential formulas 
for the white blood cells. In reference to the differential formulas, after the 
predominating cells were recognized as monocytes and promonocytes, the blast 
cells were listed as monoblasts and had the following characteristics which were 
demonstrated with the Giemsa staining technic. The cytoplasm was dense 

* Received for publication September 27th 1937. 

Read before the 15th Annual Convention of the American Society of Clinical 
Pathologists, Philadelphia, J\me, 1937, 
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MOXOCYTIC LEUKEMIA 

suggested hanng been fixed in the act of motility, as shown in cell number 6 
of figure 1. A few cells showed two nuclei. The chromatin was in a ^ erj 
fine sponge-like meshwork. 








Fig. 1. Photootcrogr.^^ph of Blood Films from a Case of Moxocrnc 

Leukemia. Cells x 500 


The older promonocides averaged 16 to 20 microns. The c 3 'toplasm was 
pale blue, had a ground glass appearance and formed two-thirds of the cell 
volume. There were fine to coarse azurophilic granules dusted over the c^i:o- 
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ential count made the day before death the granular cells were classified as 
follows: " 

per cent 

Segmented neutrophils with three or more lobes 3 

Segmented neutrophils with two lobes. - - - 5 

Stab neutrophils. - - 

Metamyelocytes. i ......... . 2 

Basophils. 

Because of the lack of granules in the myeloid cells it was impossible to carry 
the difierential any farther to the left, that is, show any greater degree of im- 
maturity. Young myelocytes could not be distinguished from young pro- 
monocytes. No doubt a number of the blast cells were myeloblasts but it was 
impossible to so classify them with any degree of assurance. In the remainder 
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of the difierential counts no attempt was made to classify the myeloid cells, 
they being all grouped imder one heading as granulocytes. 

Since erythroblasts showing mitosis and many normoblasts were being 
crowded out into the circulating blood, it is only reasonable to suppose that 
young myelocytes and myeloblasts were also being crowded out into the circu- 
lation. The myeloid cells were definitely in the minority. 

In table 3 is shown the results of oxidase staining. There is considerable 
confusion in the literature concerning the reaction of the monocyte to the oxi- 
dase stain, some authors reporting them as oxidase-positive, others reporting 
them as oxidase-negative or only faintly positive. The reaction obtained seems 
to depend on the technic used, and this is rarely given. Graham’s benzidine 
staining technic was used in these studies. In checking this staining technic 
on a total of 200 monocyte of normal human blood they all were fmmd to be 
definitely oxidase negative except 9, or 4^ per cent. These did not give a typi- 
cal oxidase reaction but showed a slight, poorly defined, coarse, irregular stip- 
pling or a very few very small rods of dark brown color. This reaction would 
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It has been stated that the criteria claimed to be specific for the supra\itally 
stained monocjrie, namely, the presence of a rosette of vacuoles in the hof‘ of 
the nucleus, the type of motility and mitochondrial arrangement, are all vari- 
able. I believe, that in a true case of monocjdic leukemia (or anj” other mono- 
cAriic response), vith repeated studies and adjusting the stains to the proper 
strength, the criteria claimed to be specific can be satisfactoril}'^ demonstrated. 
If the majority of the cells show these criteria, and the other hematologic studies 
further fortify these findings, the blood dyscrasia can safely be classified as 
monocji:ic leukemia. 

The supraAntal preparations w'ere in the microscope incubator and ready to 
be studied five minutes after the}' were made. Not that such haste is neces- 
sarj', but I was desirous of seeing how soon vacuoles would develop and also of 
noting any change in number and in size. At the end of seven minutes after the 
preparations were made, one salmon pink vacuole was seen near the hof of the 
nucleus in a majority of cells averaging 16 to 18 microns. At the end of 12 
minutes there was a characteristic rosette of these A'acuoles in at least 20 per 
cent of the cells. (See fig. 3, cell 1.) There was a definite variation in the size 
of these vacuoles, the ones near the peripheiy- of the cell being largest. These 
vacuoles definitel}' increased in size as the preparation stood. This type of 
cell with a single row of neutral red bodies around the centrosphere in the hof 
of the nucleus is the youngest promonocjde that can be recognized by the 
supra%'ital technic and is more easily recognized by this method than by the 
fixed film methods. These cells did not show any motility that could be recog- 
nized as such. This young promonocj'te could easily be mistaken for a young 
IjTnphocj’te or young myelocirie in the fixed film and the peroxidase stain 
would not clarify the situation since most of the myeloid cells in these fihns were 
without granules. 

The older promonocytes were a little larger and constituted about 20 per cent 
of the total white cells. (See fig. 3, cell 2.) At the end of 15 minutes after the 
preparations were made the cj^toplasm opposite the indentation of the nucleus 
was filled with small salmon pink vacuoles of various sizes. Many of these 
cells had bulging cytoplasm usually on the same side as the indentation of the 
nucleus, but thej' did not have the motility characteristic of that of the mono- 
cjde. The vacuoles varied greatly in size, the ones near the periphery of the 
cells being largest. They definitely increased in size as the preparations were 
watched, which would eliminate the possibility of their being young myeloc 3 i;es. 

In the Janus green preparations cells, 1, 2, 3 and 4 of fig. 3 showed a large 
number of small round mitochondria scattered irregularly throughout the cyto- 
plasm. These are not shown in the draning. 


1 The “hof” of the nucleus refers to the indentation of the nucleus and signi- 
fies “in the portion of the c}'toplasm embraced by the indentation of the nu- 
cleus.” 
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nucleus 'svas dense in spots similar to the appearance of the nucleus of this type 
of cell seen in the stained fixed film. 

It -was interesting to note that in these preparations the granules of many 
of the neutrophils did not take the neutral red stain but instead appeared highly 
refractive, those out of focus appearing black. The motility of the neutrophils 
was normal. 

Supra%'ital preparations studied the daj’ before death showed two or more 
cells to an oil immersion field which were interpreted as clasmatocj'tea. fcee 



8 , 


Fig. 4. The large round black bodies scattered irregularly through the C 3 'to- 
plasm of cells .5, 6 and 7 represent the neutral red vacuoles. The small dots in 
cell 5 represent mitochondria. Cell 8 shows eight neutral red vacuoles, the small 
dots represent unstained highh" refractive granules. See text for description. 

figure 5, cell 9. These cells had a rather clear cjdoplasm indefinite in outline 
throughout which many small, various sized neutral red bodies were inter- 
spersed, These neutral red bodies varied in color from pink to red and some 
were j^ellow. There was no suggestion of a rosette arrangement of the neutral 
red bodies. Some of the larger neutral red bodies moved about in the cjdo- 
plasm. The nucleus was rather indistinct, varied in shape and occupied about 
one-third of the cell volume. These cells averaged ,30 to 40 microns and the 
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impossible to judge if cells with characteristics like those shown for cell 10, 
figure 5 should be classified as lymphocytes or nucleated red cells. Normal red 
cells are devoid of intracellular structures that react to the neutral red stain. 
However, I have observed rimiiar neutral red bodies in the red cells of pneu- 
monia patients who were in. coma preceding death. 

The postmortein findings disclosed bone ibarrow camties filled with tiny 
bony" spicules, very little fat and an abundance of pink marrow. [Microscopic 
study of the autopsy material disclosed the normal marrow replaced by leukemic 
cells, the architecture of spleen and lymph nodes destroyed by infiltration of 
leukemic cells and infiltration of leukemic cells into the liver, heart, lungs, kid- 
neys, gastro-intestinal mucosa. As the postmortem microscopic findings do 
not asist materially in diagnosing the type of leukemia, they will not be dis- 
cussed. Complete postmortem findings, the case history- and clinical course 
wiU be reported elsewhere. 

DISCUSSION 

Is the correct diagnosis monocytic leukemia, an atypical type 
of myelogenous leukemia, or monocytic leukemia of myelogenous 
origin? 

The blood films and tissue slides from this patient were studied 
by six patholog^ts whom I consider experts. Blood films made 
the first two days the patient was in the hospital were sent to 
one pathologist and his opinion was as follows: “I believe that 
a considerable number of the cells are true monocytes but also 
there are certain findings that "would lead me to suspect that 
these may be myeloblastic, that is, the presence of a considerable 
number of myelocytes. I believe furthermore, that most cases 
of noLonocytic leukemia are in reality temporary variations or 
atypical forms of myelogenous leukemia. Therefore, a con- 
tinued study of this case would be very important to determine 
whether , or not it finally eventuated into a myeloid type. I 
believe, that, one’s concept of such a case as this depends to a 
considerable extent on one’s concept of the origin of blood cells. 
If I had to put a label on this leukemia I would call it monocytic 
leukemia of mj^eloid origin rather than the so-caUed leukemic 
reticuloendotheliosis — ^generalized.” This pathologist w^as then 
sent blood films made the last two days before the patient’s 
death and also autopsy material. His final opinion was as follows : 
‘T am inclined to believe that this is an atypical case of myelo- 
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|r-ukenib. Tho di.'ijmrts’is of a leulcensie process i? clcfiruie, 
l‘hf‘ fpuvtion involve? the I**- 'voukl np|K'or to bo of bone 

rnarrcfV' oripn rnpanlle?? of what natiio is appUotl to it . It scein« 
n;nrr- Iskvly that this eeHtilar hyperplasia of the marrow has its 
oriciu th?‘re rather than beinc infiltrated into the area.” Blood 
nin:? and iisstjo slide? were sent to a pathologist who ha? made 
a ff>e''inl study of monocytes. Ili.s di.?ctiF.?ion of the cells is too 
lengthy to he included but his ronchision wars as follows: “In 
short, I ftiti afraid if T had to make a decision I should have to 
favor the pndlion of this being a luekemia primarily involving 
tlie myeloid strain of cells with a loft shift to an extreme degree, 
and with myeloblast.^ representing differing degree:? of cyto* 
pkiMnie basophilia ... I agree with you that there is an oeeasional 
cell which i,? characteristic of the clasniatocyte or dc.^tjuainated 
endothelium. How'cver, again this is not an e.^pecially helpful 
sign, lierause ihc.sc units arc found in leukcniie states other than 
ujonocytir.” This p.athologist listed 55 per cent of the cells .as 
myelobla,«^ls for the following ma.son.s: “It has been our c.xpericncc 
th.at the myclobl.ast more frequently th.an any other of the primi- 
tive white cells, has a tendency to this characteristic conden.^a- 
tion of b.a.-ophilic material at the periphery' of the cell ivith a 
definite clear halo about the nucleu.s.” However, many cells 
with these characteristics had tAqueal a?.ur granules, vacuoles, 
p-<nidopfKis or sc.alloped edges, which cliarnetcristic.s I bolicva* to 
l>e dm* to the peculiar motility of the cytoplasm of these cclb. I 
flo not think we c.an classify the myeloblasts by these charnctcr- 
b lir*-. In fa<’t, with our present .staining methods I do not fed 
that we can dcfiiiitcly distinguish between the blast colls. IVe 
can ordy guided by the trend of the bloofi picttirc. The above 
pvfhulogwi's .Ci^'^X’late indt/pendently concurred in this gencjal 
ini^-rpretidion, Anolh<-r pathologist W‘ho i“ also an c:<pert licina- 
f-xarnined the blood films and made the diagiiod'! (>l 
■'u'(Oiir>rytif leukemia Xiicgeli typo,” liecausc Nnegeli bclirwc;? 
ihiii dl tuotvicytii* letikr-!j-.b« are vaTieti''S of inydog<'nous lou- 
kendu. It wee- hs« opunion that the n’.ono'-yt<'*.s in this c.-ee were 
d'-rived from the mydobln.'-t anrl h*'said that ilvcrU' poerible toworl: 
ti'ii rdl tu tin- ifitennediute j-iagc? iss thi"" p.^'oees,-- in the bl.-Kwl i\Uu. 
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He further said that many of the cells in the film might be called 
promonocytes and monoblasts, that their structure was inter- 
mediate between myeloblasts and mature monocytes. Two 
other patholo^sts who examined the blood films said that the 
conditions was unquestionably monocytic leukemia. 

CONCLUSION 

It is not contended that monocyiac leukemia cannot be diag- 
nosed without the use of the supravital staining technic but I 
am of the opinion that in many instances it can be recognized 
earlier and diagnosed with more assurance if the typical and 
predominating cells can be demonstrated by both fixed film and 
supravital methods. 

The only basis upon which ultimate differentiation of the 
several types of leukemia can be accurately and consistently made 
at the present time is that which rests upon the morphologic 
and behavior characteristics of the circulating cells themselves. 

The diagnosis as to the tyq)e of leukemia should be made on 
the predominating cell found in the circulating blood. One’s 
concept as to the origin of the blood cells is not of importance 
from a diagnostic point of view. 




Ol' (he rnnnrrou!? methods proposed for the preservation of 
iroinea pip. rxmiplement that devisee) l>y Flosdorf und Mtukh 
in wliif-h compleinern serum is rapidly frozen and rapidly dt'> 
!iydratvd in n vacuum apparatus has proven most satisfactory. 
Multiple containers of any desired size cait be. procet^sed to furnish 
vuryiiu: amount^ of complement, and when dehydration is corn- 
ph-te. sealerl in vacuo and l;fipt in a refrigerator .at a low tempera- 
ture. For use and to restore the complement, an amount of 
distiUed water corresponding in %*olumc to the amount of original 
-•^Ttun is intn>ducccl through a rubber stopper with a syringe. 
The dried matoriiil Ls rapidly solul.de, a.*; it remains lyophile, 
atnl the complement .'Solution is then re.-ady for dilution, titration 
aiui use in exactly the same manner .as fresh serum. 

'njoro are. several advantages attending tlie use of iyophile com- 
plement. In the first place the ."^era of a large. ninnb(!r of guinea 
j.dg:- rnn Ik* mixed and proces.'-ed at the same time, which in.sures 
imiform hemolyiic activity and fixabiUty of rmtigt?n and antibody. 
In the second place, it jrennit.*^ processing HufTieicnt comphuncnl 
fA cover need.*! for at least 10 to 12 months which saves gre.ntly 
in lime and wor); as well .kv proving economical since tpnnea pigs 
rrm l«! us'd when the, supjily is greatest .and the co.M lowest. 
In the thin! plra*e. it ^KTiniis iiroce.'-sing eomplcmeni during 
the conhu montle- of the year when guinea pig compleinejit b 
apt !<■» Ic’ mn-i satisfactory. 
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Of course the important question is whetlier or not lyophile 
complement preserv’^es not only its hemolytic actmty but espe- 
cially fixabiiity by antigen and antibody, since it is well known 
that complement preserved by ordinary freezing or with sodium 
chloride tends to lose first in fixabiiity, sometimes resulting in 
falsely negative complement fixation reactions.- Eagle, Strauss 
and Steiner,® however, have reported that lyophile complement 
retains its full hemolytic activity for at least eight months in 
the icebox and in 3477 routine and quantitative Wassermann 
tests with serum and spinal fluid carried out in duplicate, comple- 
ment so preserved proved indistinguishable from complement 
freshly bled and salted for use within a three to four day period. 
Boemer and Lukens'* have reported that lyophile complement 
when stored in a refrigerator at 8® to 10®C. retained its full 
hemolytic activity and fixabiiity for a period of 12 months. Both 
the complement and hemolysin titrations remained approxi- 
mately constant over this entire period. Thereafter deteriora- 
tion was detected. This complement was used in 12,175 blood 
and 675 spinal fluid tests and proved in all respects equivalent 
to fresh complement. On the basis of these results they have 
discontinued their guinea pig colony because of the greater 
convenience and uniformity of this tyq^e of complement. 

On February 7th, 1936, Dr. John Beichel kindly furnished us 
with a supply of lyophile complement (lot no. 99534) which 
we kept in a refrigerator at about 8®C. during the day dropping 
to about 4®C. during the night. At weekly intervals over a 
period of 4| months we used this lyophile complement at the 
same time as fresh complement in complement and hemolysin 
titrations and for the conduct of Kohner quantitative comple- 
ment fixation tests for syphilis. 

As shown in table 1, the units of hemolysin with this lyophile 
complement were practically^ identical with those observed with 
fresh complement over the entire period of 4| months. Further- 
more, as shown in the same table, the units of lyophile comple- 
ment were likewise closely parallel with those of fresh complement 
so that we were convinced that the lyophile complement preserved 
its hemolytic activity very satisfactorily over this period of time. 
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ll^rls vA-ck dr.plicAtc- «‘ith 13 to Iftsorn selected al random 
WKh o'jr rootinf work ^ecrc conducted with both h-ophilc and 
fri '-ji curupleroent totnliing 230 sera over the period of -P, months 
jdaMf 21. In every instance the results were identical insofar 
p'-^iiive or ricirative reactions were concerned, flight quanti- 
tive uifTfrenccr !unv(-ver were observed in the flcgrec of comple- 
j.'ao.t h'jiiiinn nlth positive .<er;i. For example, 11 or 7 per cent 
of iIr |,'j 7 po'-iSive .«era nave .«:tronger reactions with Iy<'philc 
than witli fresh tannpieinent while 04 or 40.8 per cent of the 
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s t'oit v.hfi t j <> *' Unit <'Uh frr''h coiaplfrripnt, 

l. 7“ positive .‘-era pave .s-onunvhat stronger reaction.- with freslj 

mmidi'rnent. dliefc re>nilt5 indicate therefore that the fixability 
o! Ivitpliife eomplenscnt may not be quite a« good n.*? with fresh 
f">n?plnuf IP btp n.' prfwdou^ly stated tbc.'c tlilTerenta-.*-' in flxabiiity 
V s n* c nly an the «lt’p.rr-e of complement fixation in th!‘ IColmer 
'■'!.".niita*ivc ic; t iIk- percentage^? of positive reaction** 

vuje {.ir-nii-al uilli both lyophile and fre-h {•omplement. 

In vii'iv i-f there .-ath-f.ai'tory re.-uUs, we ptireha.*-*-d tin appani- 

m. in |)fv* mb r, Ib3P, and since then have lyophiicd 31 lot.'- nf 
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complement serum. Each, lot was a mixture of sera from a large 
number of healthy adult pigs. The a n imals were bled at about 
11 A.M. and the specimens allowed to stand at room temperature 
for an hour when the clots were gently broken up and centrifuged. 
The sera were mixed and kept in a refrigerator until about 2 P.M. 
when transferred to vials in varying amounts, frozen and de- 
hydrated. Aitor sealing, the vials were kept in a refrigerator 

TABLE 2 


Com^aralive fixability of lyophile and fresh complemenl 
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18 

15 
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7 
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1 

Totals 

230 

157 

157 

11 (7%) 

64 (40.8%) 


maintaimng a temperature of about 8° to 10°C. during the day 
and about d®C. during the night. 

Of the 34 lots prepared 4 had to be discarded because of acci- 
dents during the processing of the sera. The remaining 30 lots 
were used at intervals varying from 2 days to as long as 13 months 
after, processing. We observed that in general terms vials of 
lyophiie complement kept on the lowest shelf of our refrigerator 
were better preser\*ed than those kept on the. higher shelves, 
indicating that the temperature at which lyophiled complement 
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j« P, n!ntt<f‘r of i?omc !mp^>rtftncc j^incc the lower the tcm 
the better the pref=ervntlnii. 


TABLE 3 

/7r-*u!:i‘ i'*' uri'h l;;sph:lf ci'npl^ntcrJ 
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^ Xitz* ArtttR 
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‘ esi£ri.i!Wt:jfT 

rs!r» 

1 Kt'tajtKSTtrS (T<>T*tS 7Ttl) 
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1 3, 16. 17 day?; 13 raontl* 

: 0.36-0,45 
0.36-0.4 

1 161 

all satiFfactctry 


IS, IS, 23 tisjn; 13 inont2'..» 

159 

nil satisfactory 

4 

if, 20 dr.j'i*; 13 month''. 

0.56-0.45 

12^ 

all s.atisfnftory 

5 

V. 4, 16 (Inyp; 13 inrjnths 

0.3 -0.36 

; 1.69 

all antipfartnry 

€ 

21, 31, 30. 42 dsys; 10 months 

0.3 -0.3v) 

2'9.6 

all sati.sfncfnrj' 

7 

4. 37, 41, -13. 48 days 

0.36-0.1 

261 

alt patisfactory 

$ 

47, 49, 03, C5 dajT; 13 month.'! 

0.35-0.4 

432 

all s.stwfactnry 

0 

27, 3C, 39. 50 days 

0.36-0.4 

25-13 

all sati.sfnrtory 

10 

3, 31. 30, 42 dsy.s; 12 month.-* 

0. 3.6-0. 4 

313 

all satisfactory 

11 

7, 36, 3A days; 8 month'* 

0.36-0.G 

265 

all satisfactory’ 

1? 

4. 40, 4 5. 49, 61 dnys 

0.36-0.5 

20.6 

all s.altsfiietory 

u 

35, 36, 42, 44 days; 11 moiith.s 

0.3 -0.4 

250 

all satisfactory 

16 

35. 67. D<9 days; 11 month'* 

0.36-0.4 

2OT 

all satisfactory 

If. 

At, W d.ays; 7 months 

0.36-0.0 

224 

all KQtlsfnctory 

17 

61, 61. 61, C3, as d-VAs; 11 months 

0.3 -O.-l 

315 

all satisfactory 

IS 

56, C-t, 71, fO days; 11 montfjs 

0.3 -0.4 

2<67 

all s.atisfftctory 

10 

60, as, 86, 109 days; 11 months 

0.3 -0.4 

297 

all satisfactory 

VO 

as, 109 days; U montlcs 

0.36 0.05 

207 

uns.itisfnnlory 

2t 

7>9, 09, 86. 107 days; 1! months 

0.45 0.7 

.312 

unsatisfactory 


76, Si, M, 123 days; 11 months 

0. 3.6-0, 4.6 

3/)3 

all R.atisfartory 

21 

"S, 85 days; 12 months 

0.5 -0.06 

lGi9 

all satisfactory 

Oa. 99, 112 days; 12 months 

0.45-0.05 

21.5 

all p.atisfactory 

26 

77, pe, 82, ItU, IH <!ays; 12 months 

0.4 -0.55 

331 

all satisfactory 

26 f T4. rs, r-L IW dsya; 10 motstha 

0.4 -0.0.6 

374 

fair 

77 

G4, 118, 52S, 13?, M2 days; 1ft months 

O.-l -0 0-6 

20^ 

fair 


0.^, ini, lOI day; 10 m-mths 

0.4 -0.06 

274 

all satisfactory 

A'i 

109, 12*1 days; 10 months 

0-4 -0.55 

101 

fair 


m.m. 125, 123, 127. 129, M2 days; 

9 mor.thrt 

74. ’’1, M, SA, R? dajs; R monthi' 

0.36-n.66 

262 

all satiAfftctory 


0.46-0 6 

324; all saUsfafto.-y 


to, K-2, !f>{, ifA, |!2tiaj'»:8iriont!i.". 

0.45 0.75 

7S\; 

fill satiifactory 


TfibV’ r-htn\r. tlic interA'nb or npiift of the fllftr-reni lots of 
lynpliile fonsplrnient u^e.i; ftl?o the variation in the complotneiU 
titratiar.^ nt^I the oh*y;n.'e<l with 7T01 routine ICohurT 

qisruitiCaUvr eomph-uuuit fixation for ‘wpi'.ill'- wltls fern 
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and spinal fluids wMch were conducted at . the intervals shown 
after processing the complement. Fresh complement was not 
employed as we depended solely upon the lyophile complement 
in the conduct of our routine tests. • 

In some instances the complement units were higher than 
we have learned by experience to expect in the case of fresh 
complement but the complement fixation reactions were highly 
satisfactory with 25 of the 30 lots, fair with 3 and imsatisfactorj^ 
vith two. By “fair” we mean that the lyophile complement 
was siightls* more susceptible to the anticomplementary effects 
of antigen alone and some of the sera alone than perfectly satis- 

TABLE 4 


Summary of results observed with lyophile complement 8 days to IS months 

after processing 


27X7MBEK 

1.015 

AOE or LOTS 

BESTOTS OF EOLMITE QtrAKTXTATrVi: BIliCTIOK3 

3 

I 

4 to 51 days 

All satisfactory 

1 

54 days to 7 months 

All satisfactory 

1 ■ i 

74 daj's to 8 months 

All satisfactory 

3 1 

7 days to 9 months 

All satisfactory 

5 

21 days to 10 months 

2 sets satisfactory; 3 fair 

8 

30 days to 11 months 

6 sets satisfactory; 2 unsatisfactory 

4 

,3 daj^ to 12 months 

All satisfactory 

5 . 

2 days to 13 months 

All satisfactory 


factory complement, while “unsatisfactory” means that the 
complement was so sensitive to antigen alone and sera alone as 
to result in a large percentage of unsatisfactory reactions. 

These results are summarized in table 4 and indicate that lyophile 
complement kept for about 10 months begins to become un- 
satisfactory although 9 lots tested at intervals of 2 days to as long 
as 12 to 13 months after processing were still quite satisfactory. 

CONCLUSIONS 

1. Complement dehydrated from the frozen state and sealed 
in vacuo (“lyophile complement”), when stored in a refrigerator 
at 4® to 10°C. retained a satisfactory^ hemolytic activity and 
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'/’s 

lixribruty for r.l 10 niontb? and 9 lots were ]Kirfcctly satis- 
fiiftory tif» {<• r.s loju: ns 12 to Ki months aftor processinp. lA>nper 
pfTio-'|< of prrst'rvation havo not hecn tested. 

2. Use oO lots of lyophilc rompleinent nerc used in 7791 
Knhra'r quamitaisvc complement fixation tests with ser.a and 
spifud flnids for syphilis at interc.als varying from 2 day.‘x to 13 
montIts after proecssinc. Of these, the results were very satis- 
faelory witli 23 lots or S3 per cent, fair with 3 or 10 per cent 
and uns-atisfaetoiA* vdth 2 or 7 per cent. 

3. Tndcr the eircumstjinces we repard lyophilc complement 
kfp! at 4 "^ to UrC. as quite satisfactory and highly advantageous 
for the conduct of complement fixation te.^^ts for .syphilis for at 
le.'isi 10 months after processing and probably for at least 13 
months. 
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FLOCCULATE INDUCED ANTIBODIES AND SYPHILIS 
BIIMUNITY IN RABBITS=^= 

F. RYTZ 

From the Clinical Laboralories of the Minneapolis General Hospital, 
Minneapolis, Minnesota 

Various biological substances have been shown to cause positive 
syphilis tests in rabbits when inoculated intravenously. Eagle, ^ 
by means of complement fixation tests, has shown that flocculate 
from human syphilitic serum will increase the reacting substance 
in the serum of rabbits when injected intravenously. Later it 
was demonstrated by Rytz^ that flocculate from the serum of 
a rabbit thus inoculated will give rise to identical antibodies in 
another rabbit when administered intravenously, and that the 
total amount of serum from an immunized rabbit contains 
many more units of flocculate than were originally injected. 
This would seem to indicate that the tissue cells are specifically 
activated by introduction of the flocculate. 

Torii^ produced positive syphilis reactions in rabbits by intra- 
venous injections of an aqueous emulsion of egg yolk; and also 
was able to show that a lipoid extract from syphilitic rabbit 
testicles will cause positive Wassermann tests in rabbits when 
such material is injected intravenously, and that lipoid extract 
from normal rabbit testicles failed to induce antibodies able 
of causing positive sjqDhilis tests in rabbits. He further showed 
that a protein emulsion from sjq)hilitic rabbit testicles does 
not cause positive reactions when injected in the same manner. 
Treponema pallida vaccine from a culture was shown by Kertesz^ 
to produce partial immunity to sjq)hilis when used intravenously 
in rabbits and such material was also found to be of therapeutic 
value in rabbit sj^hilis. 

Mesentery extract was found by BergeP to contain anti- 

* 
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^vnlsn’iilr jnwulatcd }>ot1i loeallv and 

nuTTiVeiioudy with sssali axtraet eliowcd a high degree of iin- 
rnunsty trciKnscmn pallida when intmtestiadnrly injected, 
llie r:ime extract wa.'’’ eJ.'o fonnd to poi^^'^s therapeutic propertie.'J. 
Trep'ntcntri peliidn, when treated in vitro with inc^cnlery extr.net. 
w'e ?een to tir.ckrgo disinteprjstion, although a few organii^uns' 
sjpparently nedytod nnti-5uh.*tftneca of that nature. Y\licn lipoid? 

rs.'^ lecitiun were injected into the peritoJUMl cavity of rabl)it? 
prior Ui intratesticular inocidation? with treponema pallida, the 
jTU'uIx'iiion pi'riod vras shortened considcr.nhly, as typical lesions 
V- ould appear within 1 1'"12 days. In rabbits not lecithin treated, 
tin' incub.ntion period w.ns 3-4 woehs. On the other hand, if 
rabbits wrue given preliminary intraperitoneal inject ion.s with 
treponema palH(ia, and 3 day.s later inocul.nted intratesticularly 
vdth the same organism, the primary lesions in the testicles were 
dehiyc'd 3 4 months. 

Tlie above experiments seem to .suggest the existence of both 
stn'chie atul nonspecific anti-.^vphiUlic biological .‘Juhstancc.s. 

S?:i!«f.OOJC TnSTS in* EX^EIU^tF.^'TAn SYI’nilUS 

It U well known fluit .‘•omc .eerodiagnostic tests for syphilis 
give podtivc results on s^'nim from normal rabbits. Eagle’ 
found the Wa.sserrnann positive in about .oO per cent of normal 
rabbits, and Porro/ who made an extensive invcvtigatiuu on blood 
frmn various specie.": of animals with the Kahn test, showed that 
h aftson to Iw po.ritive in i^O per cent of a small ntnnber of rabbits 
‘f-ifd. Ihnvi'ver, in -12 wliitc Kew Zealand rabbits the present 
author found the Kahn poaitivo in only 2 instances. Most 
ounplemenf fixaition metliods are unreliable in experimental 
i vphili.s IweaUfo lire procedure i'l more or less nonfspeeific <*« 
raJjbit t^wuin, or too many samples of blood from tlmt {mSmal 
;.rr found aniiromplementary. 

In' tlic |>r>-'ent work, the Ilyir, fioeenlation methods''* ^vere 
u-'-.d <’'xel«-ivc-iy, a.« such procedure provc<'l to give coiedantly 
i;(vx»tlve rv.wiiorss on ra-nun or whole blow! frons normal rabbit*: 
n^t j!::s'u!ated with nrj.'-rul.ate or treponema prdlida. A total 
^4 Ph rabbit', of ■‘various br»'‘eds vero tc'led and found 

n-eattve by thveuL'dion methods. 
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FLOCCUi/ATE. ANTIBODIES IN BABBIT SYPHILIS 


THE rORMATiON OF ANTIBODIES IN BABBITS BY INOCUBATIOK OF FEOCCHIATE 

FBOM HUMAN SYPHILITIC SEBUM ' 

The flocculate as obtained from human syphilitic serum by the flocculation 
method vras washed once in distilled water, then shaken into a fine emulsion 
in normal saline. It was found that doses of 16 units of flocculate were as ef- 
fective as 90 imits used in earlier experiments.^ 

Forty normal white New Zealand rabbits with negative flocculation tests 
were each injected intravenously every fifth day for 3 weeks with 16 units of 
flocculate (flocculate from four 4 plus reactions) from human sj^hilitic serum. 
Five dajB after the second inoculation all animals showed positive flocculation 
reactions, and 8 days after the fourth injection all tests were strongly positive. 
Six rabbits were given flocculate which had been heated in a water bath at 60°C. 
for 1 hour. A week after the fourth inoculation these animals proved to have 
n^ative flocculation tests. Three rabbits were then injected in the same 
manner with flocculate that had been heated in a water bath at 56°C. for 30 
minutes; all of these animals showed strongly positive tests a week after the 
fourth inoculation. 

Nearly all rabbits inoculated with flocculate from human sj^philitic serum 
appeared to be in much better physical condiHon than rabbits not treated with 
such material. The inoculated animals showed more alertness and activity 
and also increased more rapidly in weight than the untreated rabbits. How- 
ever, among the treated as well as among the untreated animals a few deaths 
occurred, mostly due to “snuffles.” The rabbits inoculated with unheated 
flocculate or with flocculate not heated above 56°C. for 30 minutes showed more 
or less positive flocculation tests for about 1 year. 


ANTIBODIES INDUCED BY INOCUIATION OP NONSPECIFIC FLOCCULATE FROM 

CASES WITH MALARIA 

Blood was obtained from 2 presumably nonsyphilitic patients with malaria 
at the hlinneapolis General Hospital. The serum from these patients showed 
moderately strong positive flocculation reactions, and the flocculate thus ob- 
tained was prepared in the usual way for intravenous inoculations of 2 rabbits. 
After 4 inoculations at 5 day intervals both animals proved to have very^ 
strongly positive flocculation tests a week after the last inoculations. In con- 
trast to the increased physical well-being of the animals injected with flocculate 
from human syphilitic serum, the rabbits inoculated with the material from the 
serum of patients with malaria, became marasmic and died a few weeks follow- 
ing the inoculations. An examination of stained blood smears from these ani- 
mals a few days before they died showed a marked anisocytosis with few nor- 
moblasts and slight polychromatophilia. 

RESULTS WITH FLOCCUIATE FROM THE SERUM OF PATIENTS WITH LEPROSY 

Through the courtesy of the United States Hospital, Candfle, Louisiana, 12 
blood samples were obtained from presumably nonsjT)hilitic patients with 
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5M >-.i.'>'\vjt to knvf pnsHive fioociilstton for sypfii’S?. Tho 
pr-iv.* ! riiSlid'-nt e-nly for •* il'.'cc.iJ.’tto injections of 1 rnWiit. nrsd in tlint 
nr)!n'^i tr.f f irota ectuju fnikd to iriduce r ronctinR injK’staticc 

trr.tfil by Rytr or Ivnbn ro-si'tion?. Ti\e tc?t axuir.nt 

rexjiJiinM n-tid 


I’Msrf.TJ^xxr, optajkkh rnoxt coxx- RKf'.trsx 

Footfd r .’sr ?--n!fn m fi'curcsJ from tli'' piekittf: plnnt<? for IxieHlcf’s media, 
*!!.:fonnly phT*? p 7 d*.:\*e fiocailntinn tf^t5 by the varimts methods iacluditi!; 
5? « pTi. f^Aurt! t raploytd in thk xvork. Tour niijbits werx' injected intravenoxi'-ly 
f-itli ’'seh Sioertdate. each pwn 4 times IG uaits, A week after the Inst inocuk- 
tioT,-^ n!l mnbitf thorn d r.tr\int;Iy pre'itive Hocculalion ri^nction*. Tho 'e animnk 
fi'o rt.mr.ir.ed iw-ltive for about 1 year. 


•ntr. I r-ornsMCTic a.vd Tj;r,!urr.rTit‘ vai.ok or n.occtxxTi: nsou ns'MXN 
rvnrsMTir rnr.uM ix aYrmi.mc iiAiiisins 

T{.K.U"h the courtesy and the c->-oj'>erat5on of the United ?lates Lnborfilory, 
henj; kSrmd, N'ovr York, rjiih'ditic ChindiUln rabbits n*erc tccured from that 
bik'.rr.tory for ilic purire-jx of tr.an«fcrrin!; that Ftrain of trep'merna pallida to 
xrhite Nrn- Jkaland rabbit''. The chnnemu? testicles of an infected rabbit xvetx' 
♦ ambif.'-d fa .saline at tiody temivratiire. Tl'.e einubdon was then injected into 
tic ot G Ncv.- Zcakad rabbit?, and nUa inoeukteri into the terticlft? of G 

r.‘.bbif« of tl.e '■-'line Ftrain previously inonul.nt/'c! intravenously with Goraiktc 
fr> 10 Inman iiyplilitie Fonnn. Ijt 4 of the C antmak of the fin;t proup (injected 
rith tn p'Ujf ;r.r. paliidr, only) typical lecjon** appeared in the tcatidcs G-f* 
we.-k-'' sifter intreduction of the orpnnisn)?. The fifth rabbit fbmved an atypical 
1-: io;j. b>>t the fj animals deve]o|»d podtivc fioccuklion ter-ta at the immc time, 
vme rabbit rliowd tin kdetn-", and the flocculation te-t rern,aincd nepalive. 
Ak’Ut 10 dayr after the tloi-cuktion f»eUK lisd Iveeome positixT, the tMU’clea 
I---; in'- x’-tro removed, and the presence of typical treponema p.aUlda 
fk'ro'i-tr.b’d by tkrk*fif!d i-vamiiiation?. 

In tl;c t> r.'ditdk that prior to iJic intraterdirukr inocuktiona with trep.'iim!na 
p J'.ida 1 1 1 ini’-iicd inlravenou'ly v."ith flocculate from human pj'philitic 
rs'rum, the incnbati-T, jviriod xvas c>>n-i<kr.abh' prolosiRwl n-. no pritmary k-don 
apk ind b;f. re 12-10 v.f.o'lF after inocaktion of (he treponeni.a pallida, and in 
r.'.t nf the 0 .arut.,*;!- the Ir'-son* wm f mailer and .atypitslly rb‘ye{fi{e«l eosnpan'd 
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i' o! lie }r T spr..i:ip jjoi injected xvilh Roccukte. After n rr ov.d 
c* ;! ■ t ■ ;!,c ?krkf.r!d rtandnationii rs'xvaled few typical trcjxine^na pal- 

?jTrct’n>. Ntss'>.nei* biU;', '-Irnkht rofk were !*'<-n nmvinr, ‘.Try "lint- 
C,i'. !y 1,11. ,\b<* tb.e Pw rA>‘r]>h'>!'>.tir:dly lypicid trt-jr>rA'rna p'd* 

b!'. pr* .'01 'c. ki.-d’h in thr-ir movr-rnf ate. t^imikr base 

e •tair-.-'i hy f>;» r. larv'cr r-i rabhi‘T 




th n.C'UsMc prior to the tr“p us*. ms jnhsda ino**}- 
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lations, only .1 developed secondary lesions, and of the siiimals not treated viith 
flocculate, 3, of which 1 died early, developed, secondary symptoms. The re- 
maining 2 rabbits with secondary lesions gradually became marasmic, and the 
back, neck and ears were covered with open lesions. The eyes looked watery 
and inflamed. At that stage the flocculation tests had become negative or 
doubtful respectively. The 2 animals were then given intravenous inocula- 
tions of flocculate from human syphilitic serum. After 3 injections the lesions 
had practically healed; the animals gained in weight and became alert and ac- 
tive, and the flocculation tests again became positive due to introduction of 
the flocculate. - 

POS ITIVE FLOCCCrLATIOIf TESTS IN NORMAL RABBITS INJECTED WITS FLOCCULATE 
FROM THE SERUM OF STPSTLITIC RABBITS 

Trom time to time, serum was obtained from 2 syphilitic rabbits that prior 
to the inoculations of treponema pallida had not been injected with flocculate. 
From that serum, flocculate was prepared in the usual manner for the inocula- 
tion of 3 normal rabbits. A week after the fourth injection the 3 animals 
showed weakly positive flocculation tests, and after 8 inoculations the tests 
proved to be strongly positive. Injections were then discontinued for 4 weeks 
at which time the titre of the reacting substance apparently had decreased, but 
after 2 injections at that time with the same type of flocculate, the reactions 
became strongly positive. The 3 animals were then given 2 weekly intravenous 
injections of 1 cc. of 3 per cent neoarsphenamine. As expected, the chemical 
treatments had no apparent influence on the positiveness of the flocculation 
tests. 

COMMENT 

There is hardly a bacterial disease in which the antibacterial 
substance is more abundant and so constantly present than in 
syphilitic infection. Nevertheless, the true nature of the mate- 
rial causing changes in syphilitic serum is but little understood. 
There is still room for skepticism regarding the protective ability 
of the reacting matter demonstrable through diagnostic tests 
for syphilis. The results described above are only suggestive 
of . the protective role of such reacting indicative substance. 
Actual proof would call for considerably more and deeper in- 
vestigation. 

In the above connection it should be kept in mind that the 
presumed antiagent employed, in a strict immunological sense, 
can be described as only semispecific as the treponema pallida 
it was used against had been grown in rabbit tissue for a number 
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of ycrsr.i r.n4 tberr-foro >'upno<cul 3 ' nonvimlcnt to luirafta 
N To n-'i tho oxperimf^'nt on a slrirt ^:pociflc basi:^. flocculnte 
fron^ ibp f-rrum of f-ypbiliiic rabbit? should be omploycu in 
vyphsHs of lliiU nniraal to to^t the ypwifsc proloetivo iintiire of 
fvjr’fulitie artlih'xly n? <lrmon5t raft'd thronph docfulation re- 

?rNr?.!AKY 

It ha? hpfts ?1 kov« that the Ryt;: nocrulalion niftthods for the 
oh'ainsti.d? nf .yvphiUs constantly gave neentive reactions on blood 
frutn normal rabbit?, and that flocentalo obtained by those 
nv'thod? from human .syjdiilitic serum, and also from the serum 
of syphilitic rabluts, will induce antibodies in rabbits demon- 
htrable by floeeulatiou tests. Abo, nonspccifu' flocculate from 
cow scniin and from patients with malaria, when injected intrave- 
nously, will give rise to ant ibodie.s in rabbits delectable by the same 
renrtion. In a .‘■incle c.vpcrimcnt, the floccul.ate from the scrum 
of {-cvcral patients with leprosy failed, when inoetdated intra- 
vcnmtdy. to induce anllbodie.® in a rabbit which could he demon- 
."trated by s\i)hilis tests. 

Tlu' physical well-being of rahhit.s inoculated intrax’onously 
with nofculate from liumnn s\ 7 ihintic scrum has been noted. 
hw.' nbo been ?hown ihs.i rabbits injected intravenously with 
flocfulate from patients with m.nlaria died from nmra‘'mus, n!ul 
that the blood tnorphologc' in tho.?c animals indicated anaemia- 
The prfjphylactSc and therapeutic value of flocculate from human 
syphilitic reruni in syphilitic rabbits ha.? been discussod. 
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SERUM CHOLESTEROL FLUCTUATIONS DURING THE 
MENSTRUAL CYCLE* 

FREDERICK il. OFFEXKRANTZ 
With Coopek-vtiox of Anne M. Staniee 

From Newark City Hospital, Newark, N. J., Harrison S. Marlland, M.D., Director 

of Pathology 

For many years medicine has been aware of the close chemical 
relationship between the female sex hormones and the lipin 
sterols physiological to man. Although there is no direct evi- 
dence of the interconversion between sterols and hormones, 
there have been many studies of the possible mechanisms in- 
volved. Another tj^ie of investigation dealing \vith these re- 
lationships was that originall}’^ presented by Bloor, Okey and 
Corner.^ These authors, by following the lipid content of sow 
corpora lutea in correlation with the state of phj^iological activity 
known to hold for the given specimens at the time of abstraction, 
were able to show that such heightened acti\ity w'as accompanied 
b}’’ increasing amounts of free cholesterol and phospholipids 
along with a decreasing ester cholesterol. A great deal of work 
was subsequently done by Boyd-’^* w'ho definitely confirmed the 
findings of his predecessors. In addition, Boyd clarified certain 
mechanisms of ovarian function wdth regard to true and pseudo- 
pregnancy (in rabbits), bj^ using the above tj'pe of lipoid fluctua- 
tions as an index of physiological beha%iour. Building upon 
this background, Boyd* found that, while the cholesterol ester 
of the corpus luteum did not vary with the age of the tissue, the 
free cholesterol rose steadily from the time of follicular rupture 
to the albicans stage. Simultaneously, the corpus luteum 
hormone has its greatest concentration just following the incep- 
tion of the corpus luteum, and then declines steadil}' to the 
albicans stage. These facts suggest an inverse relationship 

Received for publication Slarch 24th, 1938. 
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between the luteum bonnone (or progestin) and free cholesterol. 

. Gomer^ states that the end product of the corpus luteum is a 
mass of tissue with large amounts of glycerides and free choles- 
terol, as a result of fatty degeneration. Menstruation supposedly 
follows within 48 hours of this retrogression. 

Sensing the importance of the cholesterol: female sex hormone 
relationships, Okey and Boyden® published a very careful study 
of the blood lipid levels during the various phases of the men- 
strual cycle. Their review of the prior literature cites the pau- 
city of similar studies. These authors, using 26 monthly cycles 
involving 200 fasting blood specimens, found the most striking 
cyclic alteration to be a fall in total blood cholesterol, “which 
took place almost invariably during or within a few days of the 
menstrual period.” This was “usually preceded or followed 
by blood cholesterol levels higher than the average for the in- 
dividuals concerned.” If the average of the observed values 
for each individual be taken as 100 per cent, and each observed 
value be computed in terms of this average, the high points of 
the curve come at 124 per cent while the average of the low 
values observed is 70 per cent, a variation of 54 per cent of the 
so-caUed normal value for each individual. 

Approaching this problem of cholesterol fluctuation within 
the menstrual cycle, it would seem that the need of ascertaining 
the type of such physiologically normal changes is paramount 
before proceeding to pathological delations. Normal values 
have long been set by statistical analysis of a large series of 
determinations made on fasting blood specimens, taken at random 
on so-called healthy subjects. In the case of women, distinction 
is not usually made from the male levels, and no effort is usually 
made to compensate for menstrual aberrations. That there 
are both points of needles labor and errors of omission in such 
a procedure, have recently been proved. Okey and Stewart’ 
showed that diets high in cholesterol, although possibly elevating 
the blood plasma levels after long continued ingestion, had no 
such effect after short periods. Feraru and Offenkrantzs using 
medical students, demonstrated the failure of normal diets to 
influence the post-absorptive blood cholesterol levels when com- ' 
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pared to fasting values. Boyd® concludes that ''normal indi- 
viduals under normal conditions of life, and ingesting three normal 
meals a day, have been shown to exhibit but shght (diurnal) 
variations in concentration of plasma lipids.” Other workers 
now agree that the old dictum of "use fasting blood specimens” 
need not apply for cholesterol determinations. 

Offenkrantz and Karshan,!® in ascertaining the so-called nor- 
mal values for children, found the statistical mean for their 
series to be somewhat lower than that for adults, although the 
total range of findings was as large. Of greater interest is the 
fact that the values for pre-pubescent boys and girls did not 
differ notably from each other. Likewise these authors found” 
that young female rheumatic fever patients, studied by weekly 
determinations over a long period of time, showed no cyclical 
variations such as their adult sisters will be found to exhibit. 

Schube,” continuing this search for the physiological norm 
(or the lack of it), found that there seemed to be no definite 
pattern along which the total blood cholesterol levels fluctuated, 
but these values did vary from week to week as much as 73 mg. 
per cent. In this work, as well as in all others noted here, the 
validity of the actual techniques are considered beyond question. 

On the positive side of this newer investigation is the frac- 
tionation of the total serum cholesterol into esterified and non- 
esterified portions. It was definitely shown by Sperry” that, 
whereas the total serum cholesterol may fluctuate greatl}’^ within 
a group, the percentage of free cholesterol (of any total value) 
will be close to a mean of 26.9 per cent. All of our work has 
tended to confirm this observation. Finally there is a newer 
consideration, rapidly becoming a certainty, that cholesterol 
levels in the blood of healthy individuals are, among other con- 
siderations, a product of the constitutional: psychiatric makeup. 
Using definite constitutional and personality types from among 
close male associates, we” have shown definitely lower cholesterol 
levels to be maintained by the tall, slender, asthenic group, as 
compared to the higher levels of the short, thick set, sthenic 
group. Scube,” and Gildae et al.” have shown that a difference 
in blood cholesterol levels exists in the case of pathological psychi- 
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M;OXXs| 

DAT 

rBSE 

■ TOTAI/ 

PSIE CH0I.2STEE0n 

ETTBJECT - 

CH01.SETE3OI. 

CEOITSTEKOD 




! 


ri?m. per eeni 

mgm. ptr.caii 

per emi . 

No. 1* 

11 

16 

58.0 

192.2 

30.2 


24 Tears old 

11 

20 

51.0 

190.5 

26.8 


Sthenic habitust 

11 

25 

51.1 

188.6, 

27.1 


(11 

28 

53.8 

173.7 

30.9] 

Menses 


112 

1 

57.9 

208.4 

22:gj 


12 

6 

45.7 

184.4 

24.8 



12 

11 

50.0 

185.9 

26.9 



12 

15 

52.6 

176.8 

29.8 


. No. 2» 

(11 

21 

59.8 

193.2 

32.3] 

Menses 

•25 years old 

111 

28 

62.9 

211.6 

29 .7j 

AtUetic habitus 

11 

29 

54.2 

173-9 

31.1 



12 

6 

57.9 

185.0 

31.3 



12 

10 

51.7 

170.0 

30.4 



(12 

13 

55.8 

194.0 

28.81 

' Menses 


112 

16 

54.3 

199.8 

27.2J 


12 

21 

67.2 

190.1 

29.7 


No. 3* 

11 

21 

41.2 

140.0 

29.4 


21 years old 

11 

28 

42.5 

141.4 

30.1 


.4Lsthenic habitus 

11 

29 

37.0 

135.6 

27.3 



(12 

2 

37.6 

118.2 

31.8' 

^ Menses 


\12 

6 

33.4 

142.2 

23.4, 


12 

10 

36.7 

140.6 

26.1 


■ ■ ■ 

' 

12 

15 

39.2 

129.9 

30.2 



12 

21 

43.9 

133.4 

32.9 


No. 4* 

11 

21 

59.6 

188.6 

31.6 


21 years old 

11 

26 

50.1 

168.4 

29.8 


Asthenic habitus 

111 

\12 

30 

4 

45.4 

56.2 

152.3 

226.7 

29.8 

24.8 

^ Menses 


12 

10 

43.1 

170.5 

25-3 



12 

14 

52.8 

177.1 

29.8 



12 

21 

56.2 

181.8 

30.9 


No. 5* 

11 

21 

49.8 

170.0 

29.3 


27 years old 

11 

26 

45.0 

162.0 

27.8 


Asthenic habitus 

(11 

\12 

29 

2 

47.0 

50.7 

155.3 

175.0 

30.3\ 

26.01 


12 

7 

45.5 

155.3 

28.5 



1 12 

11 

50.1 

172.2 

29.1 



! 12 
i 

15 

51.3 

172.2 

29.8 


* Indicates subjects on night nursing duty. 


t The terms asthenic, sthenic, and athletic are used here to indicate constitu- 
tional types: Asthenic, tall, slender tj'pe. Sthenic, short, usually heavily pro- 
portioned type. Athletic, intermediary tj-pe,— generally tall, vrell built type. 
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TABLE 1 — Continued 


SUBJECT 

MONTH 

DAY 

rREE 

CnOLESTEBOL 

TOTAL 

CHOLESTEROL 

FREE CHOLESTEROL 




mgm. per cent 

tngm. per cent 

per cent 

No. 6 

■9 

18 

57.3 

204.0 

28.6 

30 years old 


21 

54.3 

200.3 

27.1 

Athletic habitus 

■9 

27 

54.7 

192.7 

28.4 


fii 

1 

54.4 

184.0 

29.5\ 


in 

4 

43.9 

189.3 

23.2/ 


11 

9 

46.2 

179.9 

25.7 


11 

14 

52.2 

188.4 

27.7 


11 

18 

56.3 

198.9 

28.3 

No. 7 

1 

3 

63.9 

218.1 

29.3 

19 years old 

1 

7 

58.8 

208.4 

28.3 

Sthenic habitus 

{1 

10 

13 

57.1 

61.5 

190.3 

223.6 

Menses 


1 

20 

62.3 

217.0 

28.7 


1 

24 

62.1 

214.0 

28.9 


1 

29 

58.2 

196.7 

29.6 


2 

2 

63.6 

212.2 

30.0 

No. 8 

1 

3 

54.6 

174.0 

31.4 

21 years old 

/I 

G 

57.5 

148.6 

32. 2\ 

Sthenic habitus 

\1 

10 

51.8 

192.1 

26.9/ 


1 

15 

49.7 

183.4 

27.1 


1 

20 

52.9 

188.2 

28.1 


1 

24 

53.9 

188.7 

28.6 


1 

28 

53.3 

190.5 

27.9 


2 

1 

55.2 

179.3 

30.8 

No. 9 

/I 

7 

60.4 

197.3 

30.61 

26 years old 


10 

70.1 

246.7 

5R.4f 

Sthenic habitus 

1 

13 

77.5 

249.1 

31.1 


1 

17 

61.9 

219.0 

28.3 


1 

21 

68.1 

236.0 

28.7 


1 

26 

62.4 

214.6 

29.1 


1 

30 

62.1 

217.3 

28.6 


2 

4 

58.9 

195.2 

30.2 

No. 10 

7 

14 

41.1 

157.6 

26.1 

19 years old 

7 

18 

39.2 

153.4 

25.8 

Asthenic habitus 

7 

21 

37.4 

148.1 

25.3 



26 

30 

37.1 

39.1 

139.7 

160.5 

26.61 ,, 

24 . 4 / Menses 


8 

4 

35.1 

154-9 

22.7 


8 

8 

37.2 

158.4 

23.5 


8 

12 

37.7 

151.2 

25.0 
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TABLE 1— -Continued 



MOJTTH 

BAT 

mmm 

-TOTAB 

FREE CHOEEOTEEOE 

ett^ect 


CHOISSTBBOI, 




mgm. per cent 

mjm. per cent 

per cent 

Iso. 11 .. 

7 

9 

71.8 

238.6 

30.1 

28 years old 

7 

13 

70.3 

231.3 

30.4 

Athletic habitus 

7 

17 

66.0 

218.7 , 

29.8 


7 

20 

70.9 

224.5 

31.6 



23 

69.4 

225.1 . 

Menses 


17 

28 

69.7 

247.2 

28.2/ 


8 

3 

78.9 

246.8 

31.9 


8 

7 

70.6 

233.0 

30.3 

No. 12 

7 

8 

58.4 

212.4 

27.5 

22 years old 

7 

12 

61,7 

218.1 

28.3 

Sthenic habitus 

7 

15 

57.9 

221.0 

26.2 


7 

19 

43.1 

209.6 

25.7 


(7 

25 

56.1 

191.0 

Menses 


17 

28 

65.3 

227.0 

28.8/ 


8 

2 

57.6 

198.7 

29.0 


8 

5 

59.6 

204.1 

29.2 

No. 13 

B 

4 

47.4 

196.0 

24.2 Last 

21 years old 

H 

8 

50.6 

179.9 

28.1 menses 

Asthenic habitus 


12 

45.0 

173.4 

26.1 


7 

16 

54.3 

184.0 

29.5 


7 

21 

52.2 

180.2 

28,9 


7 

24 

45.7 

169.0 

27.0 


7 

29 

48.1 

173.6 

27.7 


{I 

31 

3 

47.9 

47.9 

165.3 

191.8 

Menses 

25.0/ 

No. 14 

2 

22 

41.4 

160.0 

25.9 

27 years old 

2 

25 

39.7 

154.4 

25.7- 

Athletic habitus 

3 

1 

38.1 

153.1 

24.9 


/3 

7 

38.0 

148.6 

25.61 



11 

48-5 

169.3 

28.6/ 


3 

15 

38.0 

150.7 

27.2 


3 

18 

40.2 

147.7 

27.3 


3 

21 

40.7 

155.9 

26.1 . 

No. 15 

11 

17 

53.7 

186.7 

28.8 

20 s'ears old 

11 

20 

57.3 

193.5 

29.6 

Asthenic habitus 

11 

24 

56.5 

188.2 

30.0 - 


11 

29 

57.4 

190.4 

30.1 


12 

4 

51.1 

186.1 

27.5 


12 

8 

47.5 

181.4 

26.2 


/12 

10 

48.4 

179.5 

27. 0l 


\12 

13 

50.4 

194.0 

26.0/ 
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TABLE 1 — Concluded 


StrUJECT j 

1 MOKTH 

1 

DAT 

[ roEE ! 

1 CnOLESTEEOI. | 

i -i 

TOTAL 

CHOLEffTEP.OL 

rnEE CnOIXSTEBOL 




i Tnjjm. percent 

rnffm. per cent 

per cent 

Xo. 1C 

11 

3 

59.8 

230.3 

28.6 

29 years old 

11 

7 

64.2 

230.0 

27.9 

Sthenic habitus 

{n 

10 

14 

62.3 

64.6 

221.6 

240.4 



11 

19 

61.1 

240.5 

25.4 


11 

25 

61.4 

238.0 

25.8 

1 

11 

29 

65.3 

240.1 

27.2 


12 

2 

65.0 

234.8 

27.7 


atric types which are considered to derive from the above con- 
stitutional patterns. Reports of this type, although momentarilj'- 
adding to the confusion surrounding blood chemistry levels, 
must eventuall}’’ clarify the mechanisms involved. 

PROCEDURE A>rD FIXDINGS 

The material used in this study consisted of about 8 cholesterol determina- 
tions for each of a complete menstrual cycle on 16 women. In an effort to 
eliminate all possible secondary factors which might be considered as genuinely 
influencing cholesterol levels, the following conditions were obsen’ed: 

1. The subjects were unmarried, young women on normal, regular diets, 
and were follo^ving a definite pattern of activity. Eleven of the subjects were 
nurses. 

2. The determinations labeled as of the period of flow were obtained within 
several hours of the onset of bleeding, and again within several hours after the 
cessation of bleeding. 

3. Although no absolute fasting period was maintained prior to obtaining 
each blood specimen for analysis, the same hour, and relationship to prior meal 
was observed. 

4. Wherever altered routine was necessitated by night duty, this is so indi- 
cated in the tables. Such a period was used here as would not involve a change 
to day duty during the period of study. 

The actual determinations were made by the author throughout, using the 
Schoenheimer-Sperry michrotechnique,*^ as modified for the colorimeter by 
Pitz,'® and Shapiro et al.*® The precautions against technical error were 
observed as outlined in a prewous communication.®® 

Table 1 gives a complete outline of all determinations performed within this 
series. The complete range of total serum cholesterol values is from 118.2 
mg./per cent to 249.1 mg./per cent. The free cholesterol values ranged from 
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33.4 mg./per cent to 77.5 mg./per cent. The percentage of free cholesterol 
ranged from 22.9 per cent to 32,9 per cent. All of the values are thus seen to 
fall -within the range of values described by Sperry*^ and ourselves^® (using the 
Schoenheimer-Sperry technique) as being found in '^nonnaF series. 


DISCUSSION 

The most obvious characteristic of the data is the wide varia- 
tion throughout the entire series. Certain features of this 
variability are remarkablj^ constant however, such as the low 
total serum cholesterol at the onset of menses, and an elevated 
value at the termination of the flow. Associated with this is 
a rise in the percentage of free cholesterol at the onset of bleeding 
■with a lowering of this percentage at the end of bleeding. This 
would indicate that it is the esterified cholesterol which is low 
at the beginning of the menses and rises rapidly during the bleed- 
ing phase. The 16 series of determinations m table 1, indicate 
these facts. It is useless, and pseudo-scientific to analyze thsee 
data with the usual statistical mensuration. There is no absolute 
rhythm of fluctuation, one may speak only of trends. This holds 
especiahy for the changes in blood cholesterol levels during the 
remainder of the cycle. Following the immediate post menstrual 
rise, the total cholesterol levels seem to be lowered and then to 
rise slowly until about the midpoint of the cycle, whence they 
fall to the low of the immediate pre-menstrual values. 

The percentage of free cholesterol follows roughly this inter- 
mediate period of fluctuation. The fact that the percentage of 
free cholesterol at no time varies more than 10 per cent from 
lowest to highest values throughout the entire group, demon- 
strates the constancy of this measurement. A study such as 
this, irherem the total cholesterol values may vary so widely, 
yet where the percentage of free cholesterol remains relativel}’’ 
fixed, indicates the decreased sensitivity of this component to 
factors -which change the total cholesterol levels. This increased 
stability must, therefore, give the fractionation of total blood 
cholesterol permanent importance as a clinico-chemical procedure. 
In addition, it may be seen that, although the fluctuations of 
the total blood cholesterol are quite wide for each individual 
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studied, the entire set of values per person apparently follow 
certain definite planes of variation. Discussion of this finding 
is reserved for another communication,^® but it may be mentioned 
that the arrangement of such strata, is apparently along lines of 
constitutional types and behavior patterns. 

To explain the pattern of blood cholesterol fluctuation which 
is observed in this study, there are several possible lines of physi- 
ological reasoning, none of which are subject to immediate proof 
in this relationship. An altered cholesterol: lecithin relationship 
may be involved in the breakdown of the uterine mucosal, vascu- 
lar, infiltrated areas, which is the overt part of menstruation. 
Inasmuch as cholesterol is hemostatic, and lecithin is antagonistic 
to this, a lowering of the immediate premenstrual blood choles- 
terol by some endocrine effect, would aid in precipitating bleeding 
at the vulnerable point, — the uterine mucosa. Reversal of this 
mechanism would elevate the cholesterol level at the close of the 
bleeding phase — giving hemostatic action. 

We personally feel that these cholesterol changes are an in- 
dication of another type of reaction in the female at the time 
of menses. As was conclusively shown by a previous paper on 
the rheiunatic state,“ the status of bodily resistance and reaction 
to disease bears a relationship, statistically, to the serum choles- 
terol levels. It is likewise an accepted fact that, just prior tothe 
onset of the menses, manj’- women with fchronic disease states 
will suffer exacerbations, and many otherwise healthy females 
will have some associated pathological condition. That many 
body systems, chief among which is the reticulo-endothelial 
unit, are involved in alterations of the reaction to pathological 
processes, is well known. By reasoning through the blood 
cholesterol changes, it may be concluded that there are fluctua- 
tions in the status of the reticulo-endothelial system as a factor in 
response to disease, especially at the time of the menses. 

STJMIUARY 

Data are presented for each of a total of 16 monthly cycles in 
16 young, healthy and regular women. About 8 determinations 
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per cycle were performed. The following observations were 
made from this data: ' 

1., There is a sharp elevation of. the total serum cholesterol 
at the end of the bleeding phase, associated with a slightly lowered 
percentage of free cholesterol. 

2. There is a lowered total serum cholesterol at the onset of 
the menses. The percentage of free cholesterol is higher here 
than at the termination of the flow, 

3. The intermediarj’- cholesterol levels show a tendency to 
rise te the middle of the cycle, and then fall off toward the new 
cycle. 

4. Although there were wide fluctuations for each subject, 
no determination was outside of the values previously found in 
other series on normal subjects. 

5. It is pointed out that there appear to be definite planes 
(i.e. hi^er, lower or intermediate levels) along which aU of the 
total cholesterol values for any subject will vary. These planes 
are held to be determined, in part, by the constitutional-reaction 
type of the subject. 

6. The narrow limits of fluctuation of the percentage of free 
cholesterol are. pointed out as mdicating the importance and 
stability of this factor. This variation is from 22.09 to 32.9 per 
cent of the total cholesterol, 

7. The meaning of this variation of cholesterol values with 
regard to the menstrual cycle is discussed. 

REFERENCES 

(1) Bloob, W. R., Obey, R., akd Corkeb, G. W.: Relation of lipids to phys- 

iological activity. I. Changes in lipid content of corpus luteum 

of sow. J, Biol. Chem. 86: 291, 1930. 

(2) Boyd, E. M.: Relation of lipid composition to physiological activity in 

ovaries of pregnant and pseudopregnant rabbits. J. Biol. Chem 

108: 607 (March), 1935. 

(3) Boyd, E. M.: Lipid content and physiological actiwty in ovaries of preg- 

nant guinea pigs. J. Biol. Chem. 112: 591 (Jan.), 1936. 

(4) Boyd, E. M.; Relation of Hpids to oestrin and progestin in the corpus 

luteum of the sow. Endocrinology 19: 599 (Sept.), 193.5. 

(5) CoHKER, G. W.: Phj-siological Rev. 3: 457, 1923. 



546 


F. M. OFFENKEANTZ 


(6) Oket, R. and Boyden, R. E.: Studies in metabolism of women. III. 

Variation in lipid content of blood in relation to menstrual cycle. 
Biol. Chem. 72: 261 (March), 1927. 

(7) Okey, R. and Stewart, D.: Diet and blood cholesterol in normal women. 

J. Biol. Chem. 99: 717 (Feb.), 1933. 

(8) Feraru, F. and Offenkrantz, F. M.: Serum cholesterol in syphilis. 

Amer. J. Syphilis, Gon., and Yen. Disease 21: 267 (May), 1937. 

(9) Boyd, E. M.: Diurnal variations in plasma lipids. J. Biol. Chem. 110: 

61 (June), 1935. 

(10) Offenkr-^tz, F. M. and Karshan, M.: Serum cholesterol values for 

children. Amer. J. Dis. Child. 62; 784 (Oct.), 1936. 

(11) Offenkrantz, F. M.: Blood cholesterol changes in rheumatic fever 

patients. Amer. J. Dis. Child. To be published. 

(12) ScHUBE, P. G.: Variation in blood cholesterol of man over a period of 

time. J. Lab. & Clin. Med. 22: 240 (Dec.), 1936. 

(13) Sperry, W. M. : Relationship between total and free cholesterol in human 

blood senun. J. Biol. Chem. 117: 341 (March), 1937. 

(14) Offenkrantz, F. M.: To be published, 

(15) ScHUBE, P. G.: Blood cholesterol and the manic depressive psj^choses, 

J. Lab. & Clin. Med. 22: 240 (Dec.), 1936. 

(16) Gildae, E. F., Kahn, E., Man,E. B.: Relationship between body build 

and serum lipids and discussion of these qualities as pyknophilic 
and leptophUic factors in structure of personality. Amer, J. 
Psych. 92: 1247 (May), 1936. 

(17) ScHOENHEiMER, R. AND Sperry, W. M.: A micromethod for the deter- 

mination of free and combined cholesterol, J. Biol. Chem. 106: 
745 (Sept.), 1934. 

(18) Fitz, F. : Application of the colorimeter to Schoenheimer-Sperry method 

for determination of total and free cholesterol. J. Biol. Chem. 
109: 523 (May), 1935. 

(19) SHAPmo, A., Lerner, H. and Posen, E.: Fixed color standard for cho- 

lesterol determinations. Proc. Soc. Exper. Biol, and Aled. 32: 
1300, 1935. 

(20) Offenkrantz, F. M. and Feraru, F.: A study of serum cholesterol in 

patients with peptic ulcer. J. Lab. and Clin. Med. 22: 780 (May), 
1937. 



HISTOLOGIC STUDY OF. THE ENDOMETRIUM 
DURING PREGNANCY^" 

ALBERT C. BRODERS 
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JOHN R. McDonald 
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Although the significance of chorionic villi and decidual cells 
is well known, httle attention has been paid to the endometrial 
glands during pregnancy. Not infrequent^, during the micro- 
scopic examination of an endometrium in "which chorionic villi 
or decidua are not in evidence, the question of pregnancy is 
raised purely on the basis of certain changes that are manifested 
in the glands. 

This investigation was undertaken to determine the reliability 
of such changes in connection wdth the question of pregnancy. 
Hence, a study was made of endometriums in cases of abortion, 
normal uterine pregnancy, extra-uterine pregnancy, and also 
in two cases in which examination of an agravid uterus revealed 
early loss of tissue. 

As far as we have been able to ascertain, Leopold (1877) was 
the first to observe sinuous glands in the endometrium during 
pregnancy. Opitz (1899) described in detail the changes in the 
endometrial glands during pregnancy. He found that early in 
pregnancy the glands formed papillary processes which pro- 
jected into the lumens and that the intervening stroma was 
scanty. The individual cells lining the glands were swollen and 
poorly stained. Later in the course of pregnancy, the papillary 
projections and the greater part of the epithelium disappeared 
and the glands w^ere lined by one layer of cells. Opitz (1900) 
reported the results of a Mstologic study of the endometrium in 
140 cases of abortion. He said that the glands w^ere so typical 

* Received for publication March 24th, 1938. 
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in forty cases that a diagnosis could be made from them alone. 
He felt that the desquamation of the cells was a degenerative 
process secondary to abortion. Seitz (1903) said that pregnancy 
did not exist in one case in which the glands were considered 
t3^pical of pregnancy according to the criteria used by Opitz. 
Opitz (1903) argued that the endometrial glands in the case 
described by Seitz were not typical of pregnancy because 
the interglandular stroma was too thick and the glands were 
not sufficiently numerous. 

Teacher (1930) said that the earliest change in the develop- 
ment of the decidua was the formation of papilliform growths 
in the glands which became saw-toothed. He believed that the 
purpose of these glands was to nourish and aid the implantation 
of the o^nlm. 

Boehmerus (1752) was the first to observe the formation of 
decidual tissue in the uterus in cases of ectopic pregnancy. Nu- 
merous writers (Schumann, 1921 ; Graves, 1928) have expressed 
the opinion that decidual tissue is formed in the uterus in every 
case of ectopic pregnancy, but that it is not uncommonly ex- 
pelled as a cast at the time the tubal rupture occurs. Geist 
and Matus (1929) found uterine decidua in twenty-three of 
thirty-nine cases of extra-uterine pregnancy. Siddall and Jarvis 
(1937) studied the endometrium from thirty-eight cases of 
proved ectopic pregnancy. Decidual tissue was present hr the 
uterus twenty-one times; it was present in all cases in which 
bleeding from the uterus had been present for less than eleven 
days. Moritz and Douglass (1928) were able to find decidual 
tissue in the endometrium in only eight of fifty-three cases of 
ectopic pregnancy. In twenty-nine of the remaining cases, the 
endometriums were in the so-called resting stage and in sixteen 
cases there was cystic hyperplasia of the endometrium. In a 
small proportion of the cases the authors were unable to obtain 
any history of uterine bleeding or expulsion of casts; they, there- 
fore, concluded that decidual tissue was not formed in the uterus 
in all cases of ectopic pregnancy. 

Knepper (1936) described a peculiar necrosis of the decidual 
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cells in the endometrium, which, was present in the last half of 
uterine pregnancy but was constantly, absent in the decidual 
cells of the endometrium in forty-seven cases of extra-uterine 
pregnancy. He did not say how frequently decidual tissue was 
formed in the uterus during extra-uterine pregnancy. 

. Hartje, (1907) pointed out that glands similar to those found in 
pregnancy are foimd in the endometrium immediately preceding 
. menstruation. Hitschmann and Adler (1908) proposed the term 
‘'decidual glands” for these glands and considered their presence 
as an indication of the premenstrual stage. O'Leary and Culbert- 
son (1928) described decidua and tortuous saw-toothed glands 
which were present late in the menstrual cycle and which were 
similar to the glands of pregnancy which were described by 
Opitz. They beUeved that they were caused by an increased 
secretion of the glandular epithelium with the resultant dilatation 
and crowding of the glands. 

Teacher (1930) expressed the opinion that the proliferation of 
the premenstrual phase corresponded to an early formation of 
, decidua. He noted that aU degrees of changes in the stromal 
cells, including definite decidual formation, could occur. Rock 
and Bartlett (1937) observed that after^the twenty-fifth day of 
the menstrual cycle the stroma became edematous and the cells 
become large and had pale vesicular nuclei, which gave them the 
appearance of decidual cells. These changes he termed as the 
“predeciduum.'” . 

The findings in this paper are based on a study of the endo- 
metrium in 111 cases of intra-uterine pregnancy, twenty-seven 
cases of extra-uterine pregnancy (twenty-six cases of tubal preg- 
nancy and one case of abdominal pregnancy), and two cases in 
which the uterus was agravid. In most of the cases of intra- 
uterine pregnancy the endometrium was examined early in the 
course of the pregnancy. The presence of chorionic villi was 
the criterion for the assumption of pregnancy in the first two 
groups of cases. In one case a biopsj' revealed decidual tissue 
but no chorionic villi; the pregnancy continued and a full-term 
baby was delivered. No attempt was made to choose a selected 



550 


A. C. BRODERS AND J. R. McDONALD 


series of cases of uterine pregnancy; the cases included in this 
series are consecutive cases in which the existence of pregnancy 
was incontrovertible. In eighty-six cases of uterine pregnancy 
the endometrium was obtained by curettage either following 
incomplete abortion or in the course of therapeutic abortion, 
which was performed for ob\dous reasons. The most common 
indication for therapeutic abortion in these cases was pulmonary 
tuberculosis. In twenty-five cases of uterine pregnancy the 
uterus was available for study. In nine of these cases the preg- 
nancy was an incidental finding at necropsy. In the remaining 
sixteen cases the uterus was removed surgically because of serious 
complications, such as multiple leiomyomas and rupture. In 
eighteen of the cases of extra-uteiine pregnancy specimens of 
the endometrium were obtained by curettage, for diagnostic 
purposes, preliminary to exploratory laparotomy; in nine cases 
the uterus and the fallopian tube were removed because of multi- 
ple leiomyomas. 

One piece, and occasional^ several pieces, of endometrium 
from each patient was sectioned by the fixed frozen technic and 
stained with hematoxylin and eosin. Since the existence of 
pregnancy had been proved bj^ the finding of chorionic viUi, we 
selected only those sections in which the endometrial glands 
were evident. The results of the study of the endometrium were 
tabulated according to decidual formation, flattening of the 
endometrial glands, thinning of the interglandular connective 
tissue, papillary infoldings of the glands with serration or scal- 
loping of the free border of the cells lining the glands, and de- 
generation of the cells fining the glands. Where it was possible 
the endometrium was compared with one of the phases of the 
menstrual cycle which have been described by Herrell and Broders 
(1935). They divided the normal menstrual cycle into fom 
phases, each of which normally lasts seven days. These phases 
are the early and late proliferative phases and the early and late 
differentiative phases. The duration of the pregnancy was 
estimated either clinically or from the length of the fetus, if 
it were available. 
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RESULTS 

Uterine 'pregnancy 

In sixtj^seven of tlie 111 cases of uterine pregnancy microscopic 
examination of the endometrium revealed a picture that was 



Fig. 1. Endometrium in a case of uterine pregnancy; the glands are sur- 
rounded by decidual tissue and the lining epithehum is flattened and one layer 
in thickness (liematox>din and eosin X 90). 

more or less comparable to the late differentiative phase of the 
menstrual cycle. The appearance of the glands varied a great 
deal depending upon the presence and amount of the decidual 
reaction. "Where this decidual reaction was marked, the glands 
had lost their papillary infoldings, the glandular spaces were 
narrowed as if the decidua had encroached on them, and the lining 
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epithelium consisted of one layer which was flattened and in 
places was almost impossible to detect (fig. 1). In thirty-seven 
cases in which the foregoing change occurred it was impossible 
to compare the glands with those found during any part of the 
normal menstrual cycle. Many variations between the typical 



Fig. 2. Endometrium in a case of uterine pregnancj'; the glands show the 
transition from the typical “glands of pregnancj'” to glands which are sur- 
rounded by decidual tissue and lined by a single layer of low cuboidal epithe- 
lium (hematoxylin and eosin X 100). 

“glands of pregnancy” and this appearance were seen (fig. 2). 
In seven cases the endometriums differed in appearance from the 
endometriums in the group of sixty-seven cases and the group 
of thirty-seven cases. In three of the seven cases the endo- 
metrium Avas comparable to that of the late proliferatiA'e phase of 
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the menstrual cj^cle; in two cases there was evidence of a late 
proliferative phase and an early differentiative phase: in one 
case there was an earty differentiative phase and in another case 
there was e\'idence of an early differentiative phase and late 
differentiative phase of the menstrual cycle. 



Fig. 3. Endometrium in a case of early uterine pregnane}" the glands show 
the tjTiical saw-tooth appearance but very little interglandular stroma (hema- 
toxylin and eosin X 50). 

Decidual tissue was found in the endometrium in seventy-six 
cases. This varied from a slight swelling of the stromal cells 
to a marked formation of decidua. 

The so-called glands of pregnancy were present in the endo- 
metrium in sixty-two of the 111 cases (fig. 3). They were e}’i- 
denced either by their papillary infoldings or serration of the 
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free border of the glands, or both. The changes in the glands of 
the endometriums in these cases were manifested to such an 
extent that one could say with reasonable certainty that one was 
dealing with the “glands of pregnancj^” irrespective of the 
presence of decidual tissue or chorionic villi. In thirty-six cases 



Fig. 4. An endometrial gland in a case of uterine pregnancy; one may note 
marked degeneration of the lining epithelium with desquamation (hematoxTlin 
and eosin X 210). 

the glands were packed together so closely that there was little 
stroma or connective tissue between them. This was a char- 
acteristic finding, when it was present. The serration of the 
free border of the cells lining the lumen appeared to be caused by 
a peculiar degeneration of the epithelial cells characterized bj'^ 
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swollen and poorly stained endoplasm. This resulted in small 
spaces between the superficial or free portion of the indnddual 
cells and bulbous projections of the cells into the lumens of the 
glands (fig. 4). The '‘glands of pregnancy were found to be 
most typical in those ca.ses in which decidual formation was 



Fig. 5. Endometrium during uterine pregnancy, shoi\'ing transitional stage 
of the glands, loss of papillarj'- infoldings and a serration of the free border of 
the epithelial lining (liematoxylin and eosin X 205). 

miiihnal; therefore, these glandular changes are most common in 
earh' pregnancy. As the decidual formation increased, the 
glands lost their papillaiy infoldings and serration (fig. 5), while 
the lumens of the glands became small. This honing-out process 
appeared to be produced bj’^ an actual desquamation of the 
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degenerated epithelial cells (fig. 4). The final result was a regular 
small glandular space which was lined by flattened epithelium 
and surrounded by decidual tissue (fig. 1). 

In eighteen cases the glands Avere flattened to such an extent 
that their longest diameters, instead of being perpendicular to 
the uterine cavity, were parallel to it. This could be explained 
on the basis of increased intra-uterine pressure caused by the 
products of conception. 

A stud 3 ’^ of the basal glands was confined to those ca.ses in 
Avhich the uterus Avas aA^ailable for examination. There Avere 
no noticeable variations from normal. 

In tAvelA’’e of the 111 cases it Avas not possible to presume preg- 
nanc 3 '’, either as a result of decidual formation or from the ap- 
pearance of the glands. In Iaa'o of these cases the patients AA^ere 
eight months and tAVO months postpartum respecth’^elj’’, and 
menstruation had been resumed. There Avere two other cases 
in AA^hich prolonged metrorrhagia had followed an incomplete 
abortion; in these cases it seemed probable that ovulation had 
taken place. In seven of the tAA^eh^e cases examination of the 
endometrium did not disclose a picture that was comparable to 
the late differentiative phase of the menstrual cycle, AA^hich AA'as 
frequentlj'^ associated AA'ith pregnane}'. 

Ectopic pregnancy 

In the tAventy-seven cases of ectopic pregnancy, AA’hen the 
changes in the endometrium were compared to the phases of the 
menstrual cycle the variation AA'as much greater than that ob- 
served in the cases of uterine pregnancy. In ten cases the 
changes in the endometrium were more or less comparable to 
the late differentiative phase of the menstrual cycle; in 8 cases 
they were comparable to the late proliferative; in tAvo cases they 
were comparable to the early differentiatiA'e phase and late pro- 
liferative phase, and in three cases they AA'ere comparable to the 
early differentiath'e phase. In four cases the glands were lined 
by a single layer of flattened epithelial cells and Avere completely 
surrounded by decidual tissue. In these cases the changes did 
not resemble any normal phase of the menstrual cycle. Decidual 
tissue Avas present in only fiA'e cases. 



EXDOSIETRIU:^! DURING PREGNANCY 00/ 

^‘Glands of pregiiaiic 3 ’/’ in which, there were papillary infoldings 
and seiTation, were present in seven cases (fig. 6). In se\ en other 
cases there was serration of the free border of the cells but no 
papillation; this change was not considered to be sufficient for 
a diagnosis of the “glands of pregnancy.’’ Degeneration and 
a swelhng of the epithelial cells were observ'ed in five cases. 



Fig. 6. Endometrial glands in a case of extra-uterine pregnancy; the typical 
papillarj' infoldings and bulbous projections of the cells may be seen (hema- 
tox>-lin and eosin X 95). 


There were markedly' thin septa between the glands in two cases ; 
m these cases the glands appeared to face one another. In one 
case ct^sts were found in the endometrium. In eleven cases the 
examination revealed tjiiical decidua or glands of pregnancj^ 
or both. In those cases in which the uterus was available for 
studx*, the ba.sal glands did not varj* from normal. 
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The endometrium of agravid women 

Specimens of endometrium obtained from two agravid women 
were studied. The fir.-^t patient had been passing membranous 
tissue from the vagina during each menstrual period. IMicro- 



Fig. 7 . Endometrium obtained from a iiongra^nd uterus immediately before 
menstruation; the papillary infoldmgs and scanty interglandular stroma are 
shov,Ti (hematoxylin and eosin X 80). 

scopic study revealed decidual tissue, small glands, and slight 
serration of the free border of the cells, but these changes were 
not sufficient to warrant a diagnosis of glands of pregnancy. 

In the second case the endometrium was obtained by curettage, 
the day prior to the expected onset of menstruation. Examina- 
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tion of the endometriimi revealed a verj^ sli^t decidual reaction- 
The glands were in the late diherentiative phase of the menstrual 
cycle, but there were papillary infoldings, serration of the free 
border, and degeneration of the cells, which are typical of the 
“glands; of pregnancy” (fig. 7). In the endometrium there were 
collections of er 5 i;hroc 3 d;-es, which were indicative of early loss 
of tissue or beginning menstruation. 


COMSIENT 

A picture more or less comparable to the late differentiative 
phase of the menstrual cycle was the most common finding in 
the endometrium in cases of uterine pregnancies. This picture 
was observed in more than half of the endometriums which were 
examined. These cases, together with those cases in which the 
glands were, lined by a single layer of epithelium and surrounded 
by decidual tissue comprise approximatelj’- 95 per cent of the 
cases of intra-uterine pregnancy. The: variations found in the 
endometrium in some of the remaining few^ cases of extra-uterine 
pregnancj^ can be explained on the basis of resumption of men- 
struation following incomplete abortion or deliver 3 ^ 

There was evidence of the late differentiative phase of the 
menstrual cj’-cle in only ten of the cases of ectopic pregnancy. 
In the majority of the other cases there wus e^ddence of the late 
proliferative phase. It is very difficult to explain this observa- 
tion unless the menstrual periods continued uninterrupted. 

The. changes of the endometrial glands during pregnancj’’, as 
described by Opitz (1903), were marked in sixty-two of 111 cases 
of uterine p^egnanc 5 ^ These changes also wure seen in seven 
of twenty-seven cases of ectopic pregnancy and in one case in 
which the uterus w-as agravid. The “glands of pregnancy” 
represent a variation of the late differentiative phase of the men- 
strual cj^cle. Most characteristic of this variation were papillary 
infoldings of the epithelium, sw'elling and degeneration of the 
ceils and serration of the free border of the cells. In addition 
to the foregoing changes, the glands appeared to be more num- 
erous than they are normall}’- and the interglandular stroma was 
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very sparse. The apparent increase in glands is most marked 
early in pregnancy and disappears with the formation of decidual 
tissue. The epithelial cells were for the most part desquamated 
and the final result was a small glandular space lined by a single 
layer of cells with no papillary infoldings. It is evident that the 
glands have the same significance as does the presence of decidual 
tissue. They frequently are present in the early stages of a 
uterine pregnancy, in a small percentage of cases of ectopic preg- 
nancy, and very rarely in cases in which the endometrium of an 
agravid uterus is examined immediatel}’’ before menstruation. 
Their presence cannot be taken as absolute proof of an intra- 
uterine pregnancy. 

Decidual tissue was present in only five out of twenty-seven 
cases of ectopic pregnancy. In six of the cases in which decidual 
tissue was not present, there was no history of vaginal bleeding 
or discharge. In only one case was there a historj' of the passage 
of a cast. These findings would agree with those of Moritz 
and Douglass (1928), who claimed that decidual tissue was 
probably never formed in the uterus in a number of cases of 
ectopic pregnancy. In a small number of cases in which the 
patients are normal, well-formed decidual tissue also is present 
immediately preceding each menstrual period. 

In the majority of early uterine pregnancies in which chorionic 
villi are absent, one is able to make a correct presumption of 
pregnancy, even following abortion, with the aid of decidua and 
the changes in the endometrial glands. 

CONCLUSIONS 

1. A picture more or less comparable to the late differentiative 
phase of the menstrual cycle is usually present in the endo- 
metrium during the early part of uterine pregnancy; it is less 
common in extra-uterine pregnancy. 

2. The changes in the endometrial glands (“glands of preg- 
nancy”) are present in a large proportion of cases of early uterine 
pregnancy, in a small proportion of cases of extra-uterine preg- 
nancy, and occasionally in the agravid uterus, immediately 
prior to the menstrual period. 



ENDOilETRimi DIJEING PREGNANCY , 561 

3. The “glands of pregnancy” have the same significance as 

decidual tissue. , , 

4. Decidual tissue was found in the uterus in five of twenty- 
seven cases of extra-uterine pregnancy. 
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PEBCABY GAECINOMA OF 


THE HEPATIC DUCTS* 


Case Repoet 
LUTHER H. SNYDER 

Department of Pathology , The School of Medicine, The George Washington 
University, Washington, D. C. 

Primary bile duct carciiioma or adenocarcinoma of tbe biliary 
canaliculi can no longer be considered a rare condition. Hovr- 
ever its occurrence is sufficiently unusual that statistics are still 
being compiled and presented in an effort to establish the average 
clinical picture presented by this disease. The necropsy in- 
cidence of primary bile duct carcinoma varies greatly in several 
reported series. In Strong and Pitts’^ group of 1,967 consecutive 
necropsies there are 4 cases, an incidence of 1 in 492. Gustafson, ^ 
reporting recently on 24,400 cases, found an incidence of 1 in 
1,162, McLaughlin® studied 9,523 cases with an incidence of 
1 in 1,360, and Counsellor and Mclndoe^ had just one instance 
of this condition in the 5,976 cases which they studied. The 
increased incidence in the first series quoted appears to be due to 
the definitely higher racial susceptibility of many of the patients 
seen by those authors. While at least several hundred cases of 
this disease have appeared in the literature,® the importance of 
gallstones or of parasitic infestation as the chronic iiTitative 
etiological factor has not been determined. The questions of 
which symptoms predominate, the length of the interval between 
onset of symptoms and death, the association of cirrhosis of the 
liver with this condition, and the extent and location of metas- 
tases remain open questions. 

The following is a report of a case seen recently at The George 
Washington University Hospital. 

^Received for publication 2vlarcli lltb, 1938, 
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P. L., a white male, married, 43, native of Hungary, entered the hospital 
September 18, 1937 complaining of epigastric pain, requiring codeine for relief, 
and exhibiting jaundice and emaciation. Symptoms had their onset five months 
before when the patient noticed a swelling in his upper abdomen. Three months 
later jaundice with pruritis, light colored stools and dark colored urine were 
noted, and the epigastric swelling was increasing. A fall, with injury to the 
right flank in the region of the liver at about this time, was accompanied by 
pain and an accentuation of the jaimdice. The epigastric mass became con- 
stantly larger and about a month before admission codeine therapy was in- 
stituted for the relief of pain. During the two months preceding admission, 
the patient lost 32 pounds. He did not tolerate fatty foods. The past history 
was indefinite but suggested the possibility of scarlatina, diphtheria and typhoid 
fever. The right femur had been fractured. The family history revealed no 
specific e’iddence of malignancy although both parents and all ten brothers and 
sisters had died, many from xinknown causes. 

Physical examination revealed an emaciated, fairlj’’ well developed, deeply 
jaundiced white male, admitted with normal temperature, pulse and blood 
pressure. The conjunctivae were very icteric. The epitrochlear and inguinal 
lymph glands on the right side were palpable. A large hard irregular mass, 
not tender, was palpated in the epigastrium and the lower border of the liver 
was at the level of the umbilicus. The urine showed a few hyaline and finely 
granular casts and a very faint trace of albumin. The icterus index was 45.5 
mgs. The blood count showed an average number of red and white blood 
corpuscles with a very slight predominance of lymphocytes and an average 
amount of hemoglobin. This situation persisted until the eighth week in the 
hospital when the number of red corpuscles had dropped to 2,910,000 with 60 
per cent hemoglobin and 26,400 white cells, 78 per cent of which were seg- 
mented neutrophils. 

The pain persisted steadily after admission and on the sixth day an explora- 
tory laparotomy was performed during which the cystic portion of the liver was 
aspirated, about 600 ccs. of bile being obtained. The liver was found to be 
markedly enlarged, and, in addition to the C 3 rst, contained many fairly firm 
nodxdes scattered on its surface. The adjacent viscera were firmly bound to- 
gether. A small area of the nodular tissue was removed and on microscopic ex- 
amination was believed to be a metastatic adenocarcinoma, grade 4 malignancy. 
Because of the anaplastic character of the predominating tj-pe of cell it was 
impossible to determine the origin of the primary tumor. 

Subsequent treatment was essentially symptomatic. The temperature and 
pulse varied little from the normal after the immediate effect of the operation 
had passed. There was gradual aggravation of symptoms. Toward the end 
of the ninth week the patient began to expectorate small amounts of rust- 
colored sputum. The following evening he died. 

In addition to the antemortem findings, autopsy showed the liver to weigh 
2,800 gms. and to be involved in a mass of dense fibrous adliesions, and bound 
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to the. diaphragm, stomach and transverse colon. Its capsiiie was smooth 
throu^out a considerable portion of its surface and was slate grey in color. 
Ih the right lobe was a hard j-ellow mass about 15 cms. in diameter which was 
filled with thich yellowish fluid and necrotic material. Its internal surface 
was rough, irregular and indurated. Beneath the liver capsule in adjacent areas 
were foxmd s mall, fairly firm tumor masses varying in size from 1 to 4 cms., 
irregular in outline; A few cystic nodules, containing from 5 to 15 ccs, of bile, 
were found. The lymph nodes adjacent to the biliary ducts were enlarged, 
indurated, uniform in consistency and appeared to be fibrotic. The cut surface 
of the liver was of a mottled dark brown color and bile stained. The gall bladder 
wall was thickened and covered by adhesions. One spherical stone of practi- 
cally pure cholesterol, about 1 cm. in diameter was found in the cystic duct 
above its insertion into the common bile duct. In spite of the presence of 
a stone there was no obstruction to the flow of bile from the gaU bladder to the 
intestine. The cystic duct did not show malignant change, but the hepatic 
duct was surrounded by hard enlarged Ijmph nodes and dense fibrous con- 
nective tissue, hlicroscopic examination of the tissues enclosing the hepatic 
ducts revealed the presence of nmnerous newly formed embryonic biliary* ca- 
naliculi. These embryonic ducts were irregular in outline and composed of 
cells, many of which showed hyperchromatic nuclei and mitotic figures. Sur- 
rounding the hepatic ducts below the liver were extensive areas of dense fibrous 
connective tissue with invasion by undiSerentiated immature cells. The liver 
tissue adjacent to the hapatic ducts showed no fibrosis. The stomach, intes- 
tines, pancreas and other abdominal organs showed no malignant invasion or 
other important patholo^cal change. There was an area of infarction about 
7 cm. in diameter in the lower lobe of the right lung. There was no evidence 
of malignant invasion in any part of the chest. Alicroscopic examination of 
the tissue from the nodules of the liver shows malignant invasion with ciliated 
columnar epithelial cells, arranged in ty'pical acinar groups, and duct formation. 
Kumerous cells, displaying mitotic figures are noted. Some areas of the liver 
show considerable necrosis and bile-stained tissue is seen in the central portion 
of the lobules. 

COaiMENT 

, Although cirrhosis of the liver has been found in the majority 
of necropsies of cases of primary bile duct carcinoma, it was not 
present in this case. Cholelithiasis is commonly found in this 
condition and was present in this mstance. However, there was 
no malignant change adjacent to the stone or in any part of the 
cystic duct. ^ It is difficult to believe that the stone could have 
been a predisposing factor, causing a chronic irritation of that 
part, of the biliarr^ tree which showed malignancy. The pain, 
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jaundice, and loss of weight commonly found, were outstanding 
features of this case. There is no conclusive evidence that the 
typhoid fever which the patient had earlier, had any physiolog- 
ical or morphological effect on the tissue which shows the malig- 
nant changes. The period from the onset of the first symptoms 
to death occupied about seven months. There is no way of 
showing what part, if any, the assoicated injury had in hastenmg 
the final fatal outcome. The metastases in this case were by 
direct extension to the liver and by way of the lymphatics to the 
regional lymph nodes. 
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LEIJEIBi^lIA THE NEW BOHN, WITH DEATH AT 

BIRTH FROM TRAIJiMATIC RUPTURE OF THE 

SPLEEN* 

B. W- RHAilY 
. Fori Wayne, Indiana 

Among tFe causes of deatR in the new born is tbe rare condi- 
tion &st described as Primary Anemia of tbe new bom (Van 
Jakscb’s Anemia), and now known and described under tbe 
general term of Erythroblastosis Fetalis. 

Erjiihroblastosis is defined as ''failure of maturation of myelo- 
blasts in the bone marrow \\dth consequent appearance in the 
blood of blast forms of red and white cells.” The etiology is 
unknown, but it can be considered a fetal blood disease. Pehu, 
Trillat and NoeF suggest that "this condition is a fetal blood 
disease ia that, although the expression is not identical, the cause 
. lies in a profound disorder of hematopoiesis.” They included 
congenital leukemia as erjd-hroblastosis, "belie\dng that the eti- 
ology was a disorder of blood morphogenesis.” If tumors of the 
placenta can occur, as, for example, the writer last year reported’ 
an angio-fibroma of the placenta, so likewise may tissue abnor- 
, mahties like leukemia occur in the fetus. 

The usual picture of erythroblastosis is as follows: The infant 
dies at birth or shortly thereafter, the parents are normal, the 
, labor is normal,’ and there are no birth injuries. There is slight 
jaundice, splenomegaly, and marked anaemia. The usual blood 
picture is: RBC average 1.8 million; HB averages 35 per cent; 
neutrophiles average about 47 per cent; myelocytes average 
about 8.6 per cent, with many nucleated reds and marked 
anisocytosis. 

Pasachoffi cited a case (reported by Youland), in which the 

^Reported to the Ft. Wayne Medical Society, March 1, 1938, Received 
for publication March 11, 1938. 
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infant died jave days after bii-tli with slight jaundice and a spleen 
about three times the normal size. There was myeloid hyper- 
plasia in the spleen, tonsils, and mesentery. The liver was not 
enlarged. Its blood showed RBC 1.75 million, HB 26 per cent, 
WBC 94400, neutrophiles 51 per cent, myelocytes 13 per cent. 
Youland^ reported this case as “Primary Erythroblastosis failure 
with myeloid hyperplasia.” Pasachoff in comment suggests 
that the picture was more like leukemia. In the light of this and 
other observations, frank leukemia in the new bom should be 
distinguished from erythroblastic anaemia. According to Abt, 
there have been eight cases of leukemia reported, all imder the 
age of two years, and these must have begun in utero. J. V. 
Cooke® reported in 1933 three cases of myeloblastic leukemia all 
under the age of one year. Grullee^ says “when death occurs 
during the first few days of life, excluding brain hemorrhage, 
then death may be attributed to some splenic abnormality.” 

When there is a splenomegaly in the fetus, whether from 
malaria, septic swelling, hydrops fetalis, erythroblastosis, or 
leukemia, then from trauma in delivery rupture may occur, and 
some cases of mptured spleen have already been reported. 

CASE BEPOBT 

Mrs. T., aged 22, was admitted to the maternal ward of the hospital. She 
had had four children — one living, one died of pneumonia, and two were still 
born (cause unknown). Her temperature was 97.6-99, except that on one day 
it went up to 102; the pulse was 66; respiration was 20; the Wassermann was 
negative; and the urine was negative. For last three weeks she had had some 
edema of her feet. The blood count was: lirBC 17400 with mature neutrophils 
74 per cent, immatme neutrophiles 10 per cent, lymphocytes 11 per cent, mono- 
cytes 4 per cent, and basophiles 1 per cent. 

On April 26, 1933 she delivered herself of an eight months female infant 
whose heart was beating when delivered. The baby gasped twice and died, 
and an autopsy was made one hour later. 

Avlopsy report 

A female infant fully developed and about 20 inches long. Its ej’-es were 
closed by the pressure of an improperly shaped head, the nose was retracted 
and flat, and the anus prsented as a hole in the back in the lower sacral region. 
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The skin nvAs somewhat jaundiced and cyanotic. The abdomen was extremely 
distended and filled with fluid. The circumference at the mnbiiicAl region 
was 44 cm. (IS inches), and on incision drained ofT al»out 30(1 cc, of clear bile- 
stained ascitic fluid. This was immediately followed hy the flow of a large 
amount of dark fluid b1oo<l, endently from a refruperifoneal liemorrhagc, 
dammed back by the ascitic fluid. The tlmnus sxa? 2 cm. across and 0.4 cm. 
thick and .showed no gross aVmormality. The lungs were apparently normal. 
Tlie heart measured 3 cm. across and 4 cm. long; the foremen ovale was patent, 
measuring 5 mm. in diameter. The heart's blood was flui<i and did not have 
the nale. thin appearance of anemic blood. The stomach and duodenum were 
nonnal in size, and were plastered t-o the lower surface of the liver b\' adhesions, 
’.vith the upper side of the ]) 3 'lon!S firmlx' adherent to the hepatic ligament. 
The left adrenal apj«ared normal while the rigid adrenal was slighti\' enlarged, 
Iwing about the size of a hickory nut. The liver was enlarged and tiio cut 
surface was dark. It measured IG by 1 1 'ny S cm. thick and weighed 200 grams 
(normal at birth 120-150). Tlie gall bladder contained about 1 cc. of liglit 
colored iiile. The spleen was greatly enlarged and mottled In* numejou.s grajdsh 
white sjxits. It measured 11 b\' 7 by 5 cm. thick and weighed 125 grams (nor- 
mal at birth 5-20). The lower end of the spleen wa.s attached to t'nc abdominal 
wall, bowels, and mcsenlcr\' In' adlicsions and tlie lower edge prc-sented a torn 
.siuiace about 0 cm. acros.s. The tom off .stum]) w.as .aliout 0 cm. acro.ss and 
4 cm. long and wa= adherent to the .small intestines. The.sc torn surface.s were 
evidently the source of the abdominal hemfurhage. The pancrea-s apjieared 
normal. 

Tlic brain appeared nonnal and sliowed no evidence of trauma or hemorrhage. 

Sfxieimen.s were taken of the thj'nms, liver, spleen, adrenal, and al.idominal 
fluid; and smears w'ere prepared from the heart '.s blood and the bone marrow. 

Postmortem diagnosis. Ajiparent cau.se of death w.as hemorrh.age, from 
nipture of the spleen in deliverx*. Other gross i)atholog 3 '-— -s])]enomogalj'. an 
enlarged liver, abdominal adiiesions and ascite.s. 

IlUloJoQiral 

Blood smears. There were many miclcafed red and wliite cells, the ratio 
of nucleated cells of all kinds to normal red cells, being 224 to 1000, or 1 to 4. 
A.ssuming, from the appearance of the whole blood, that the total count of red 
cells would be approximately 2 to 4 million, tlien at this ratio there would be 
from one-half to one million nucleated cells of all kinds. Approximately one- 
half of the.se nucleated cells w'ere nucleated red cells in various staees of mitosis 
and the other half were leucocytes, i.e., from 250,000 to 500,000 of W'hich 13 
per cent were myelohlast.s and 8 per cent w'ore myelocytes. The following 
was the differential count: GranuIocyte.s 35 per cent, of which there were 13 
per cent myeloblasts, 8 per cent myelocytes, juveniles G i)er cent, mature neutro- 




Fig. 1. Smear of Heart’s Blood 

Note proportion of nucleated cells (myeloblasts and transitional leuco 
cjdes, with mitotic figures) to normal erj-throcytes. X 1000 



Fig. 2. Sme.ar of Bone Marrow 
Large number of mj'eloblasts and nucleated red cells. 
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pMes 7. per cent, and eosinophiles 1 per cent. There were 21 per cent tran- 
sitional blast cells, 29 per cent lymphocytes, and 15 per cent monocytes. Many 
of the nucleated red cells showed active mitosis and there was much anisocytosis, 
poikilocytosis, and polychromophilia. Of the nucleated red cells per 100 cells, 
there were.megaloblasts ST per cent, normablasts 40 per cent, and microblasts 
25 per cent., , 

Bone marrow smears. There were numerous myloblasts 'many showing 
mitosis, myelocytes, a few neutrophiles, and a few lymphocytes. 

Abdominal fluid. Specific gravity 1012, color found due to bilirubin, blood 
cells present, bacteriological examination negative. 

Cjtology. Lymphocytes 90 per cent, plasma cells 5 per cent, and mesothe- 
lial cells 5 per cent. 

The liver presented large lymph spaces and marked degeneration of liver 
cells. There was extensive myeloblastic and myeloid infiltration in the sinuses 
and reticulo-endothelial network. 

The spleen was engorged with blood, the blood sinuses were large and the 
blood vessels dilated. The lymph follicles were broken down and largely re- 
placed by an extensive diSuse infiltration of myeloid and myeloblastic cells. 
The trabeculae were thinned or absent due to edema and infiltration of myeloid 
cells and erythroblasts, thus accounting for its fragility. 

The kidneys showed marked congestion, and granular degeneration of the 
tubular cells. The interstitial tissue was infiltrated by large myeloid cells. 

The thymus and adrenal both showed myeloid infiltration. The adrenal 
was engorged with blood. 

Final diagnosis. The pathology” corresponds with that found in myelogenous 
leukemia, and a splenomegaly”; and the cause of death was rupture of the spleen 
• at delivery. 

(The blood smears were submitted to Dr. F. J. Heck of Kochester, 2vlinn., 
and to Dr. N. Rosenthal of New York City. The sections were submitted to 
Dr. A. C. Broders of Rochester, Minn .) 

Comment. ‘T think this case is probably best classified as an erythro- 
blastosk, although there are definitely immature myeloid cells present. I 
Ke no good reason why it could not equally” well be called a case of leukemia 
m which the predominating stimulation has been on the nucleated red cells.” — 
Dr. Heck. 

“This is a very imique and unusual case. The blood smear shows a tre- 
mendous increase in the number of nucleated ery”throcy”te 3 in all stages of de- 
velopment, and there are also immature leucocyrtes. The case is one of erythro- 
blastosis fetalis, and of all the cases that have come to my attention, I have 
not met withThe complication of a runtured spleen in the new bom ” — ^Dr 
Hosenthal. , ‘ , 

“I agree that this is a case of my”elogenous leukemia.” — Dr. Broders. 
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Among other pathologists, Drs. R. R. Kracke, F. M. Johns and A. A. Foord 
agreed that this case should be classified as a leukemia, 
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PULMONARY SCLEROSIS* 

ROBERT J. JERMSTAD 

Deparlmenl of Pathology, The School of Medicine, The George Washington 
University, Washington, D. C. 

AfinnrHing to some observ^ers, sclerosis of the pulmonary arter- 
ies is quite comnaon and this is probably true, if one includes aU 
degrees down to the small occasional atheroma which one sees 
as part of a general systemic sclerosis in individuals past the fifth 
decade. Brenner^ states he found evidence of sclerotic changes 
in some part of the pulmonary vascular bed in 97 per cent, of an 
unselected consecutive series of autopsies. Other obser^’-ers note 
a snialler incidence ranging from 6.5 per cent, in 770 cases by 
Moschowitz^ and Steinberg’s* 65 per cent, in 500 unselected 
autopsies. These variations probably result from the differences 
in basic criteria as to what should constitute a significant scle- 
rosis. However, the cases in which the degree of sclerosis is so 
severe as to be the predominating feature and to far overshadow 
the systemic sclerosis are, indeed, uncommon. The following is 
a case which would fall in this group. 

REPORT OP CASE 

History. The patient, a colored male of imcertain age, variously stated 
from 89 to 50, was admitted to the hospital complaining of dyspnoea, cough, 
vomiting and diarrhoea. He had worked as a chauffeur until about eighteen 
months prior to admission when he changed occupations to become a caretaker 
of a small estate. He worked at this for six months and one day suddenly 
collapsed, the cause of which he attributed to overwork. He was forced to go 
to bed for several daj^ to rest. Following this interlude he returned to work 
but was unable to carry out his duties as he tired too easily and became short 
of breath upon the slightest exertion. This condition persisted and finally, a 
few months ago, he developed a cough which was productive of a whitish, tena- 
cious sputum. These symptoms became more aggravated and about three days 

*Heceived for publication March 25th, 1938. 
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Among other pathologists, Drs. R. R. Kracke, P. M. Johns and A. A. Poord 
agreed that this case should be classified as a leukemia. 
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PULMONAHY SCLEROSIS=*^ 

ROBERT J. JERMSTAD 

Deparlmeni of Pathology, The School of Medicine, The George Washington 
University, Washington, D. C. 

According to some observers, sclerosis of the pulmonary arter- 
ies is quite common and this is probably true, if one includes aU 
degrees down to the small occasional atheroma which one sees 
as part of a general systemic sclerosis in iudi^dduals past the fifth 
decade. Brenner^ states he found e^'idence of sclerotic changes 
in some part of the pulmonary vascular bed in 97 per cent, of an 
unselected consecutive series of autopsies. Other observers note 
a smaller incidence ran^g from 6.5 per cent, m 770 cases b}" 
Moschowitz® and Steinberg’s^ 65 per cent, in 500 unselected 
autopsies. These variations probably result from the differences 
in basic criteria as to what should constitute a significant scle- 
rosis. However, the cases in which the degree of sclerosis is so 
severe as to be the predominating feature and to far overshadow 
the systemic sclerosis are, indeed, imcommon. The following is 
a case which would fall in this group. 

REPORT OF CASE 

History. The patient, a colored male of imcertsiin age, variously stated 
from 39 to 50, was admitted to the hospital complaining of dyspnoea, cough, 
vomiting and diarrhoea. He had worked as a chauffeur until about eighteen 
months prior to admission when he changed occupations to become a caretaker 
of a small estate. He worked at this for six months and one day suddenly 
collapsed, the cause of which he attributed to overwork. He was forced to go 
to bed for several days to rest. Following this interlude he returned to work 
but was imable to carry out his duties as he tired too easily and became short- 
of breath upon the slightest exertion. This condition persisted and finally, a 
few months ago, he developed a cough which was productive of a whitish, tena- 
cious sputum. These sjunptoms became more aggravated and about three days 

* Received for publication March 25th, 1938. 
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ago he became acutely ill with pain in his abdomen which was followed shortly 
by nausea and vomiting. A diarrhoea then developed and the pain was some- 
what relieved. Following this attack he was seized with a chill, which lasted 
from two to three hours, and was then admitted to the hospital. He stated 
he had had no loss of weight or pains in his chest but that on various occasions 
he had had night sweats. 

Past history. Measles, mumps, whooping cough and pneumonia. 

Family history. Essentially negative. 

Physical examination revealed an emaciated colored male appearing to 
be in the fifth decade of life, weighing 120 pounds and approximately six feet 
taU. The finger tips and mucous membranes showed marked cyanosis. There 
was no cutaneous eruptions or edema. There was bilateral diminished ex- 
pansion with impaired resonance and many crepitant and moist r&les over both 
lung fields. The heart was enlarged to the right. The apex beat was within 
normal limi ts. There was a suggestion of gallop rhythm. A systolic mmmur 
was heard at the base and apex. The pulse rate was 110; the blood pressure 
was 125 systolic and 90 diastolic. 

Roentgen examination of the chest showed extensive mottling throughout 
both lung fields with exception of apices which were clear. This motth'ng was 
more pronounced in the middle thirds. The heart showed marked enlargement 
in its transverse diameter with considerable widening of the aorta. 

Electrocardiographic tracings on two occasions revealed delayed A-V con- 
duction, right axis deviation, sinus tachycardia and myocardial damage. 

Urine negative, Kahn 4 -f, and sputum examinations on numerous occasions 
revealed no tubercle bacilli. 

Examination of the blood showed 5,020,000 red blood cells; 10,800 white 
blood cells; 69 per cent polymorphonuclears, 5 per cent band forms, 1 per cent 
eosinophils, 18 per cent lymphocytes and 7 per cent monocytes. 

The patient was treated symptomatically, and with bed rest, but respira- 
tions gradually became more labored and he expired on the twenty-second 
hospital day. 

Necropsy. The body was that of an emaciated, colored male, apparently 
about 55 years of age. The lips and gums showed marked cyanosis and con- 
gestion with a definite blue line at the base of the teeth. The nail beds were 
also cyanotic. Upon opening the thorax and abdomen, the organs occupied 
their normal positions. 

The left pleural cavity was obliterated by dense fibrous adhesions. The 
lung weighed 635 grams, was subcrepitant throughout and somewhat nodular 
in consistency with numerous emphysematous blebs along the periphery, more 
marked at the apex. On section (fig. 1) the cut surfaces were markedly con- 
gested and presented evidence of marked fibrosis with an apparent increase 
in number and size of bronchioles. The pulmonary arteries stood out prom- 
inently, showing marked thickening by nxunerous atheromatous plaques. Near 
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the hilus the fibrosis appeared denser and an occasional small, yellowish nodule 
suggesting a healed tubercle was noted. The right lung was similar to the left 
and weighed 650 grams (fig. 1). The consistency was also nodular and, on 
section, presented much the same picture as the left except there was no gross 
evidence of tuberculosis. 

The heart was enlarged and weighed 475 grams, with the apex formed by 
the dilated right ventricle. The right auricle was markedly dilated and the 
wall In'pertrophied, in some places up to 4 mra, in thickness. The tricuspid 
valve leaflets showed mild thickening and fibrosis at the periphen,- but no 
specific inflammatory changes. 



Fig. 1. Cross Sectiox of Left .vxd Right Lun'gs RESPEcm-ELv, Showing 
THE IM^rked Sclerosis of the Bronchos of 

THE PCLMON.\RY ArtERIES 


The myocardium of the right ventricle was markedly thickened, measuring 
from 9-10 mm, in thickness, ^vith great hjTiertrophy of the columnae carneae 
and papiUarj' muscles. The pulmonarj* valve leaflets were thickened and 
fibrotic, two being fu.sed into one with an imperfect di%Tsion between. There 
was also sagging at the commissures. The pulmonary arteiy' appeared some- 
what dilated and showed several atheromatous plaques measuring up to 2.5 
cm. in diameter. 

The left side of the heart was not remarkable, showing only a mild dilation 
of the left ventricle. The wall measured 15 mm. in thickness. The coronarj' 



rig. 2. Microphotogr.vph of One of the S.m.\ller Arteries Sno^nxc 
Marked Inti.mal Thickening (X 150): Verhoeff’s 
Elastic Tissue Stain 



Fig. 3. Microphotograph of L.^rger Arterit (x 150); Yerhoeff’s El.\stic 
Tissue St.\in, SHOinNG Marked Eccentric Intim.al Thickening 
AND Fragmentation of Internal Elastica Lamina 
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arteries showed a rather marked degree of scleroris but there was no definite 
obstruction. The aorta^ likewise, showed a marked sclerosis. 

The gastrointestinal tract was essentially negative, presenting no evidences 
of ulcerations, obstructions, or neoplasms. 

The spleen weighed 90 grams and showed marked congestion. 

The pancreas showed mild fibrosis and congestion. 

The kidney's showed moderate congestion with mild toxic changes but no 
specific l^ons. The adrenals showed only a mild congestion. 

The bladder and prostate were negative. 

The liver weighed 1,350 grams and, on section, revealed the mottled appear- 
ance of chronic passive congestion. The gall bladder contained no stones. 

Anatomical diagnosis. Pulmonary arteriosclerosis associated with bilateral 
puhnonar}^ fibro^: bilateral bronchiectasis associated with emphysema. Car- 
diac hypertrophy and dilatation of the right heart. Generalized arteriosclerosis. 
Chronic passive congestion of the liver, spleen, and kidneys. 

hEcroscopic sections from blocks fixed in formaldehyde and stained with 
hematoxylin and eosin revealed marked fibrosis in the lungs with congestion 
of the blood vessels and capillaries. There were areas of extravasation of blood 
into inanj’ alveoli. .The pulmonary arteries and arterioles showed marked 
intimal thickening which was quite evident in the sections stained with Yer- 
hoeff’s elastic tissue stain (figs. 2 and 3). Occasional arteries appeared almost 
obliterated. There was no evidence of tubercles noted in any of the sections. 
There was no x)erivascular cufiing, nor was there any sign of spirochaetes noted 
in any of the sections stained -with Levaditi’s method. The bronchioles were 
dilated and the peribronchial tissues were infiltrated with numerous hunphocytes 
with occasional monocytes. Many large pigmented mononuclear phagocytes 
were scattered throughout the section, mostly in the alveoli. 

Sections of the heart showed a few small areas of fibrosis and hjijertrophy 
of the myocardial fibers. 

The puhnonaiy arteiy^ and aorta showed no specific perivascular round cell 
infiltration suggesti've of lues. 

Sections of the remaining organs were not remarkable. 

The cases of so-called Ayerza’s disease are probably related 
to this group but on careful examination of those cases listed as 
such, the conclusion is reached that Ayerza’s disease is not a 
distinct entity but merely a clinical sjmdrome and that any num- 
ber of factors other than pulmonary sclerosis may be responsible 
for the symptoms. Generally it has been classified as a condi- 
tion in which the patient has heart failure with intense cyanosis 
and, at autopsy, is found to have sjT)hilis of the pulmonary arter- 
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ies and, possibly also, of the lungs and bronchi. However, 
Warthin^ in 1917 described a case of sj^jhilis of the pulmonary 
arteries and demonstrated Spirochaeta pallida in the lesions but 
the patient had no such symptoms as described by Ayerza, add- 
ing further proof that the so-called Ayerza’s disease is a syndrome 
and not a distinct pathological entity, especially so, since Ayerza 
described, in an unpublished clinical lecture, a case with heart 
failure presenting such marked cyanosis as to be almost black 
(Cardiaco negro), and failed to mention any lesions of the pul- 
monary arteries. The principal findings at autopsy were dilata- 
tion of the bronchi, peribronchitis and hypertrophy and dilata- 
tion of the right auricle and ventricle, with the primary pathology 
located in this region. It would hardly be likely that he over- 
looked lesions of the pulmonary artery, had they been present, 
especially to the degree of being of significance in the production 
of the sjunptoms. 

The etiologic factors in pulmonary sclerosis are, in all probabil- 
ity, basically similar to those in systemic sclerosis and likewise 
can not, in most cases, be blamed on any one factor but are a 
combination of stress, strain and irritations, mechanical, toxic 
or otherwise. Rosenthal’s® cases appeared to be associated with 
constant aspiration of particulate matter (sand, iron), or fumes, 
(naphtha, benzene), which he believed led to spasm and necrosis 
of capillary endothelium. Bacon and Apfelbach’ regarded in- 
fluenza as playing an important etiological r61e, Sokoloff and 
Stewart® suggested that their case resulted from a combination 
of endocrine and neurologic factors and many others including 
Rogers®, Warthin^, Hare and Ross^®, Bruce and co-workers^^ 
and Cheney^® believed syphilis to be the primary cause. 

CONCLUSION 

Although the Kahn reaction was 4+ in this present case there 
is no microscopic evidence such as the presence of spirochaetes 
in the lesion, or the presence of perivascular round cell infiltra- 
tion to prove that syphilis played any part in the production of 
the sclerosis. The gross evidence of emphysema, chronic bron- 
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cMtis and broncliiectasis would seem to be the primary etiolog- 
ical factors. . 

It is further concluded that this type of lesion should not be 
referred to as Ayerza’s disease. 
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EDITORIAL 

On Chemical Specificity In Growth And Development 

Chemical specificity is a part of the big problem of the chemical 
and physical bases of morphogenesis, as well as of other problems 
of cell activity. How can we correlate morphogenetic factors, 
i.e., those processes which cause organisms to grow, develop and 
maintain definite structures, with chemical compounds, groups, 
molecules and atoms, and with physical activities? 

An immediate second question is — ^what changes occur when 
morphogenetic factors are disturbed or completely eliminated 
as they are in malignancy? 

The working hypothesis that the cell is an ordinary colloidal 
mechanism no longer is sufficient to account for the facts. Re- 
cent work has detected great importance in smaller molecules; 
in fact, not necessarily in molecules, but in various chemical 
groups within molecules. 

Coupled with the ideas and the demonstrations that not only 
are the chemical molecules themselves with their various groups 
and atoms of importance in morphogenesis, is the amply justified 
conception that the positions in space and the shapes of the mole- 
cules determine many morphological peculiarities. As an in- 
stance, certain large protein molecules are not necessarily globu- 
lar, but many may be fibrillar or practically two dimensional. 
Furthermore, studies of surface layers have shown that certain 
molecules stand up with one end dipping into one medium and 
the other end projecting into the other, like the bristles in a 
brush. 

A useful working hypothesis is that which regards the mole- 
cules of smaller dimension as producing a sort of skeleton within 
cells, in the meshes of which are the larger molecules constituting 
a colloidal matrix. With the innumerable and almost unbe- 
lievably large surfaces exposed by such arrangements, there is 
opportunity for not only enormous varieties of reactions and 
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interreactions, but also for great speed in them; in addition, it 
allows of the working hypothesis of how there can be a sort of 
stability in the midst of lability, that is, a more or less permanent 
architecture in which those changes are constantly taking place 
which have been called the “djmamic equilibrium of life.” 

But the immediate subject is chemical specificity, which is, as 
stated, part of the problem of morphogenesis. 

Putting the question in this form is perhaps an easier way of 
approach. Chemists tell us that within cells are many com- 
pounds and then proceed to name large numbers of them. As 
students of growth we ask the question — what do they do in 
there in relation to growth and development? Does each have 
its specific part to play in these processes, and if so, what? 
Conversely, if growth is disturbed, is it because of lack of these 
compounds or because they cannot be properly integrated into 
the teeming chemical acthdties of the whole milieu? 

Possible methods for studying the function of intracellular 
compounds may be those of subtraction by removing certain 
compounds from within cells, or addition, by addiag them. This 
extremely difficult field, involving many and the utmost hazards 
is but in its infancy. Another method by which the same addi- 
tion and subtraction ideas may be carried out, is by depriving 
the cell of certain substances in the environment from which it 
abstracts its materials, or by adding materials in larger amounts 
than ordinarily occur in the normal environment of the cell. 

The best type of organism for such studies would seem to be 
one which lives a comparatively short life cycle, which is trans- 
parent, or at least translucent, which can be observed under the 
microscope for hours or days and which develops by a series of 
separable growth and developmental phases. If these latter 
can be correlated with anabolism, maintenance metabolism and 
catabolism, so much the better. 

Recent work makes it possible to give a direct answer to the 
original question. Many normally occurring intra-cellular com- 
pounds play specific parts in one or the other of the phases of 
growth and development. As instances, the sulfhydryl group 
and its derivatives are active in cell multiplication.^ d-Glutamic 
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acid, 1-aspartic acid, 1-proline and l-hydroxyproline enhance the 
differentiation of cells, as do t3TOsine, cytosine and thymine. It 
would seem as though there might be some common relation- 
ship between these compounds corresponding to this common 
functional activity. Careful examination of the chemical con- 
stitution and reaction possibilities shows that there is through 
the pyrrolidone configuration or some part or derivative of it.^ 

Stanley P. Reimann 
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NEWS AND NOTICES 

Convention News 

Another Convention has come and gone and, true to tradition, proved more 
than the equal of those of the past. Distance proved no obstacle as was shown 
by a registration of 108 members and 54 visitors. 

Though the scientific exhibits were, perhaps, not as numerous as in other 
years, their lack in numbers was made up by their general excellence. The 
gold medal award was made to Doctor Benjamin T. Terry for his exhibit “Aids 
In The Eapid Diagnosis of Tissues.” 

The commercial exhibits, as usual, were instructive and worth while. 

The Scientific Session was of particular interest as will be seen in the papers 
to be published. 

Like its predecessors, the Tumor Seminar was of outstanding interest and 
value. It was very well attended, having a registration of 133 of whom 75 
were members of the A. S. C. P. 

The banquet was a colorful affair, enlivened by the presence of many ladies. 
The speaker of the evening was Dr. William Dock who presented an interesting 
review of the outstanding theories on pernicious anemia. His address will 
later be published. 

At the Business Session many matters of importance were discussed, an 
accoimt of which will be sent to each member through the Secretary's office. 

At the Annual Election the following officers were chosen to serve with 
Dr. Thomas B. Magath, the incoming President: 

PresidenirEleci: Dr. L. W. Larson. 

Vice-President: Dr. W. Cummins. 

Executive Committee: Dr. C. W. Maynard, Dr. 0. W. Lohr. 

Board of Censors: Dr. W. S. Thomas, Dr. I. A. Nelson. 

Board of Registry of Technicians: Dr. P. Hillkowitz, Dr. K. Ikeda. 

A list of those elected to membership will be found below. 


New AIembees to Whom We Extend Welcome 


Alburger, Henry R 

Andujar, John Jose — 

Backus, Glenn R. 

Baker, Charles Preston 

Bayley, Wm. E. G 

Beam, Mark P 

Beliveau, Romeo A 


.Indianapolis, Indiana 

Little Rock, Ark. 

Flint, AEchigan 

Omaha, Neb. 

LaCrosse, Wis. 

Albuquerque, N. Mex 
Lewiston, Alaine 
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Benjamin, E. L 
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Saccone, Andrea .New York, N. Y. 

Schultz, E. W., Stanford University, Cal. 

Silliphant, ‘William M Pearl Harbor, T. H. 

Straus, Reuben Cleveland, Ohio 

Strong, Heimeth ; Brooklyn, N. Y. 

Thxurston, Eric W-. Chicago, HI. 

Walters, Albert E~ Sherbrooke, Quebec, Canada 

Weiss, Charles. San Francisco, Cal. 

Wiener, Alexander S Brookljm, N. Y. 

WoUenweber, H. L Baltimore, Maryland 

Elected to Associate Meiibeeship, 1938 

Englander, Charles Newark, N. J. 

Faught, F. A Philadelphia, Pa. 

Hess, Charles L Bay City, Michigan 

McLeod, K. W. A Detroit, Alichigan 


Honoraet Meiibers 

By unanimous vote of the Society honorary membership was conferred 
upon Dr. Frederic E. sondem of New York and Dr. Manuel hlartinez Baez 
of Mexico City. 

That this is a well deserved honor is evident from the brief notes appended. 

Dr. Frederic E. Sontjern 

Dr. Frederic E. Sondem was bom on the 30th of Alarch, 1867, in Stuttgart, 
Germany, while his parents, naturalized Americans, were traveling abroad. 
His early education was obtained in the public schools of New York City, where 
he graduated from high school at the age of sixteen. He then spent the next 
three years at the Universities of Heidelberg and Tubingen. Returning to the 
United States in 1886 he enrolled in the College of Physicians and Surgeons 
of Colmnbia University, graduating therefrom in 1889. He next became a 
member of the interne staff of Lenox BSU Hospital. Here he came xmder the 
eyes of Dr. Abraham Jacobi, with whom he became associated for the following 
six years. During these years Dr. Sondem gained enormous clinical experience 
both in Dr. Jacobi's extensive private practice as well as in various hospitals 
with which he became coimected. At about this time, clinical pathology was 
forging ahead, soon to become a special field in clinical medicine, and Dr. Son- 
dem's deep interest in hematology, bacteriology and biochemistry caused him, 
in 1898, to establish the first private clinical laboratory in New York City and 
henceforth he devoted his time exclusively to this specialty. Dr. Sondem 
became Professor of Clinical Pathology at the New York Post Graduate Medical 
School and Hospital, Director of the Clinical Laboratories of the New York 
Lying-In Hospital, Clinical Patholo^t at Roosevelt Hospital and to the 
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Laboratory of the Out Patient Department at Bellevue Hospital and thus 
did much to establish and elevate the specialty of Clinical Patholog 5 \ In 
addition, Dr. Sondern has held many positions of honor and trust. He has 
for years been a delegate to the American Medical Association. He has served 
on practically every committee of the New York County and New York State 
Medical Societj', was President of the County Society in 1916 and the State 
Society in 1935. As Treasurer he did much in placing the finances of the State 
Society on a sound and equitable basis, and gave the New York State Medical 
Society a bi-monthly Medical Journal which is a model of its kind. 

For many j’^ears Dr. Sondern was Secretar 3 '^ and later Chairman of the Public 
Health Committee of the New York Academy of Medicine and has been a 
Trustee of this institution for a decade or more. He is a Past President of the 
American Society of Clinical Pathologists, a member of the International Society 
of Urologists, American Society of Pathologists and Bacteriologists, American 
Society of Immunologists, New York Pathological Society, New York Clinical 
Society, German Medical Society of the City of New York, and for many years, 
served as President of the Board of Trustees of the New York Post Graduate 
Medical School and Hospital and Trustee of the Good Samaritan Dispensary. 

His publications in his specialty are numerous and his many contributions 
to laboratory medicine, especially on leucocytosis, etc., are too well known to 
require further elaboration. 

Dr, Sondern’s genial personality, his intimate knowledge, not only of his 
chosen specialty, but of the many problems confronting the profession as a 
whole, and his sympathy for the younger man in medicine, have endeared him 
to all who have had the pri\dlege of coming in contact with him. 

Dr. Manuel hlARTiNEZ Baez 

Dr. Manuel Marlinez Baez was bom in Mexico and has been one of the most 
important Pathologists in Mexico for many years. He is Dean of the Biological 
Division of the new Polytechnical School in Mexico City and Professor of 
Pathology at the Medical School. 

He has a number of official duties, among which is the installation and super- 
vision of safe water supplies for municipalities throughout Mexico. In addition, 
he is technical supervisor of the sanitary condition of food in Mexico, D. F. 

He has studied in Europe and was for several years connected with the 
Pasteur Institute in Paris. He has published extensively on the pathology of 
Hodgkin’s Disease, with particular reference to visceral lesions. He is a well- 
known authority on onchocercosis and has in recent years carried on extensive 
investigation on the pathology of mal de pinto. His studies on pathology of 
the skin are well known. 

The important official position that Manuel Martinez Baez holds in Mexico 
and his thorough training as a Pathologist, put him in a commanding position 
in the medical profession in Mexico; and his interest in elevating the standards 



587 


NEWS AND NOTICES 

of Pathology in his native country give him a very real common ground with 
members of the American Society of Clinical Pathologists. 

At a recent meeting of the New York State, Society of Pathologists, a con- 
stitution was adopted and the following officers elected: 

President: Ut. W. S. Thomas. 

Vice President: Dr. A. V. St. George. 

Secretary-Treasurer: Dr. M. J. Fein. 

Counsellors: Dr. S. H. Curtis, M. E. Marten, S. Weintraub, Herbert Brown, 
and Wm. A. Wall. 

Committees were appointed for the specific purpose of tmdertaldng to im- 
prove the economic situation of pathologists in the State of New York. 

The 67th Annual Meeting of the American Public Health Association will 
be held in Kansas Citj', Mo., October 25-28, comprising fifty morning and 
afternoon meetings arranged by the ten Sections of the Association which are: 
Health Officers, Laboratory, Vital Statistics, Pubhc Health Engineering, In- 
dustrial Hygiene, Food and Nutrition, Child Hygiene, Public Health Education, 
Public Health Nursing, Epidemiolog 3 \ 

There will be symposia on industrial hygiene administration, venereal disease 
control, laboratory diagnostic methods, expanding responsibilities in public 
health engineering, maternal and child health, frozen desserts, industrial haz- 
ards, water and sewage, typhoid fever, the next steps in school health services, 
milk and dairy products and many other important subjects. 

AssEMBiiY OF L.^boratort Dieectors ani> Serologists, Hot Springs 
N.AT ioN.An Park, Arkansas, October 21-22, 1938 

The intensive campaign to stop the spread of syphilis now being waged 
throughout the country makes it imperative that only those serologic tests 
of proved efficiency be made available to private phj’sicians and health officers. 
Diagnosis of syphilis must be prompt and accurate. The serologic blood test, 
becoming positive within two or three weeks after the onset of primary syphilis 
and remaining positive in the vast majority of untreated patients throughout 
the entire course of the disease, is the most important evidence of the existence 
of S3T)hilis. 

The American Society of Clinical Pathologists in cooperation with the TJ. S. 
Public Health Sendee realized the need for reliable serodiagnostic tests several 
years ago. The work of the Committee on Evaluation of Serodiagnostic Tests 
for Syphilis is sufficiently well known to require no comment. It is the opinion 
of this Committee that its studies of the efficiency of the performance of serologic 
tests have progressed to a point where material gains would be made by a 
thorough discussion on common ground in which all those interested in the 
control of syphilis through laboratory methods may participate. 

Plans are being developed for an assembly of laboratory workers from the 
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entire country. All such workers both from private, hospital and public health 
laboratories, as well as physicians and health officers interested in the control 
of syphilis, are invited to attend. 

The proposed meeting, under the auspices of the Committee on Evaluation 
of Serodiagnostic Tests for S 3 T)hilis, with Surgeon General Thomas Parran, 
Chairman, is scheduled for October 21st and 22nd, 1937, at Hot Springs National 
Park, Arkansas. 

The aims and purposes of the assembly will be to consider means and methods 
to improve and to make more generally available the serologic tests, which are 
so important in syphilis control work. Tentative arrangements call for the 
presentation of the program in four sections. 

The first section will consider the need for adherence to conventional technic 
in the routine performance of reliable serodiagnostic tests. This subject will 
be considered in papers by Doctors Harry Eagle, William A. Hinton, Reuben 
Kahn, Benjamin Kline, and John A. Kolmer, with special reference to the tests 
which each of these workers has described. 

Need for training of laboratory personnel will be the subject of the second 
section. The qualifications and training for both laboratory directors and 
technicians will be presented in separate papers. 

The third section will discuss the prosecution of the studies to evaluate the 
performance of serologic tests within the States The efficiency of branch State 
laboratories and of municipal, hospital and private laboratories cannot be 
studied on a national basis. The subject is much too large. Should this be 
made a function of the State or large municipal department of health? Actual 
experience with such studies in the States of Maryland and New Jersey and in 
the City of Cleveland will be described. 

The fourth section will consider the desireability of licensing or approving 
for the performance of serodiagnostic tests for syphilis, laboratories within 
the States by the respective State departments of health. This discussion will 
be conducted from the standpoint of the private laboratory director by Dr. 
Frederick H. Lamb of Davenport, Iowa. The health officer’s side be 
presented by Dr. A Wadsworth, State Department of Health, New York. 

A separate committee will draft recommendations for each of the four sec- 
tions for presentation to the assembly. The respective chairmen of these four 
section meetings will be Drs. Walter M. Simpson, Dayton, Ohio; Arthur H. 
Sanford, Rochester, Minn.; F. E. Senear, Chicago, 111.; and H. H. Hazen, Wash- 
ington, D. C. General discussion will follow the presentation of each set of 
recommendations. 

An additional feature of the meeting will be an actual demonstration of the 
performance of the Eagle, Hinton, Kahn, Kline, and Kolmer tests by the orig- 
inators of these procedures. 

It is to be hoped that the attendance at this assembly will be large. Out 
of the meeting should come a crystallization of opinion with regard to the im- 
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portant problems which will be considered. Those interested in obtaining fur- 
ther information should write to the Surgeon General, XJ. S. Public Health 
Service, Washington, D. C. 

The program follows : 

I. Aims and purposes of the assembly. Doctor Thomas Pare. 4N. 
n. Need for adherence to the conventional technic in the routine per- 
formance of reliable serodiagnostic tests for S3?philis. 

Eecent significant changes in the technic of the Eagle complement 
fixation and flocculation tests. Dr. Barrt Eagih, Johns Hopkins 
Hospital, Baltimore, Maryland. 

Recent significant changes in the technic of the Hinton flocculation 
test. Dr. W. A, Hiktok, State Department of Health, Boston, 
Mass. 

Recent significant changes in the technic of the Eahn presumptive 
and standard diagnostic flocculation tests. Dr. Reuben L. Kahn, 
University of AGchigan Hospital, Ann Arbor, Michigan. 

Recent developments relating to the slide tests for syphilis. Dr. 
BENJAiHN S, Kline, Mount Sinai Hospital, Cleveland, Ohio. 

Recent significant changes in the technic of the Kolmer complement 
fixation test. Dr. John A. Kolmer, Temple University, Phila- 
delphia, Pennsylvania. 

Frequent errors noted in the performance of serologic tests. Senior 
Surgeon J. F. ALvhonet, Venereal Disease Research Laboratory, 
Staten Island, New York. 

Recommendations of Committee on need for adherence to conven- 
tional technic. Chairman: Dr. Walter M. Simpson, Maimi 
Valley Hospital, Dayton, Ohio. 

General Discussion (discussants limited to five minutes), 
in. Training of Laboratory Personnel. 

Minimum qualifications for laboratory directors engaged in the per- 
formance of serodiagnostic tests for syphilis. Dr. Arthur H. 
Sanford, Mayo Clinic, Rochester, Minnesota. 

Need for the training of technicians in the performance of serologic 
tests for syphilis. Dr. A. S. Giordano, South Bend, Indiana. 

Recommendations of Committee on Training of Laboratory Per- 
sonnel. Chairman: Dr. Arthur H. Sanford. 

General Discussion (discussants limited to five minutes). 

IV. Demonstration of the Ea^e, Hinton, Kahn, and Kolmer methods 
of serodiagnostic tests for syphifis by the originators. Senior 
Suigeon J. F. AIahonex in charge of demonstrations. 

V. The prosecution of studies of the efi&ciency of the performance of 
serologic tests for ssqjhilis within the States. 

Satisfactorj'- specificity and sensitmty ratings. Dr. H. H. BDizen, 
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Professor of Dermatology and Sypbilology, Howard University, 
Washington, D, C. 

The relative value of doubtful reports in conducting evaluation studies 
of serodiagnostic tests for syphilis. Dr. F. E. Senear, University 
of Illinois, Chicago, HI. 

The advantages of reporting serodiagnostic tests as positive, doubtful 
and negative. Dr. Joseph Earle Moore, Johns Hopkins Hos- 
pital, Baltimore, Mar3'^land. 

Evaluation of serologic tests in Maryland. Dr. C. A. Perrt, State 
Department of Health, Baltimore, Maryland. 

Evaluation of serologic tests in Cleveland, Ohio, Dr. Robert N. 
Hott, Cleveland Health Council, Cleveland, Ohio. 

Dried serum used in the evaluation of serodiagnostic tests by the 
New Jersey State Department of Health. Dr. A. J. Casselman, 
State Department of Health, Trenton, N. J. 

Recommendations of Committee on Methods for Improvement of 
Studies to Determine the Efficiency of Serologic Test Performance. 
Chairman: Dr. F. E. Senear. 

General Discussion (discussants limited to five minutes). 

VI. The desirability of State departments of health approAong or licensing 
laboratories for the performance of serodiagnostic tests for syphilis. 

From the standpoint of the State health officer, Dr. A. Wabsworth, 
State Department of Health, Albany, New York. 

From the standpoint of the private laboratory director. Dr. Fred- 
erick H. Lamb, Davenport, Iowa. 

Recommendations of Committee on licensing or approval. Chairman : 
Dr. H. H. Hazen. 

General Discussion (discussants limited to five minutes). 



BOOK REVIEWS 


Introduction and Guide To The Study of Histology. By ateet e. eaxibeet, 
PH.D., Professor of Histolog}’' In. The School of Medicine, State University 
of Iowa. Cloth, 542 pp., 185 figures. P. Blakiston’s Son & Co., Phila- 
delphia, Penna. 

This volume is intended to be essentially a student’s working text to furnish 
the material and knowledge of a working knowledge of histologJ^ As such, it 
may confidently be expected to be successful and fill a need, for it is both well 
organised and clearly written. Generously illustrated with line drawings and 
microphotographs, the physician as well as the student may use it with profit. 
Without doubt this will be a popular book. 

The Big House of Mystery. By pateick h. weeks, m.d., Physician and Psy- 
chiatrist, Indiana State Prison. Cloth, 259 pp., 5 illustrations, S2.00. 
Dorrance & Co., Philadelphia. 

This is not only a very interestmg but a very instructive book. The author, 
from an extensive experience has gained a clear insight of crime and the criminal 
and has written from his experience a careful, thoughtful and constructive book. 
It may be read as a story or as a scientific contribution to the study of the 
criminal. In either event it will be read with interest and profit. 

A Textbook of Pathology. Edited by e. t. bell, ai.n., Professor of Pathology, 
University of hlinnesota. Ed, 3, Cloth, 894 pp,, 412 illustrations, 2 colored 
plates, S9.50. Lea and Febiger, Phila. 

This third edition of Bell’s well known text has been extensively revised and 
expanded with the addition of 67 new illustrations. 

This is a book not only for the student but useful also to the phj’^sician 
because of its eminently practical approach, and the correlation of patholo^cal 
phenomena with clinical medicine. As before, this edition may be recom- 
mended as an excellent text for the physician, the student and, indeed, for all 
who are concerned with the phenomena and manifestations of disease. The 
pathologist will find it a useful addition to his reference library. 

Leukemia And Allied Disorders. By clatjde e. foekntee, a.m., m.d., Assistant 
Professor of Clinical Medicine, Cornell University Medical School. Cloth, 
333 pp., 73 figures, 6 colored plates. The MacMillan Co., New York. 
Although in the nearly one hundred years which have passed since the first 
dracription of leukemia the literature on the subject has increased tremendously, 
the disease remains a puzzle and a problem. 
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In this book — one of the MacIVIillan Medical Monographs— Dr. Forkner 
presents a comprehensive and systematic sun^ey of all that is known of leukemia. 
Not only the clinical and hematologic aspects of the disease are discussed in the 
light of a correlated and coordinated survey of the literature of leukemia, but 
also there is a scholarly and critical discussion of the fundamental aspects of 
the problem and particularly of those phases concerned with the pathological 
physiology of the hematopoietic system. 

A comprehensive bibliography and an extensive author index are included. 
Neither the physiologist, pathologist, hematologist, nor physician can afford 
to miss this book. 

It contains perhaps the most comprehensive and authoritative discussion 
of leukemia yet printed and without doubt will be a classic in its field. 

Diabetes Imipidns and The Neuro-Hormonal Control of Water Balance: A 
Contribution To The Structure And Function Of The Hypothalamico-Hypo- 
physeal System. By chahles hsheb, ph.d., w. r. ingraji, ph.d., and s. vr. 
RONSON, M.D., Institute of Neurology, Northwestern University Medical 
School. Cloth, 212 pp. Edwards Bros., Inc., Ann Arbor, Michigan. 

This book presents the results of an intensive investigation into the nature 
and structure of the mammalian h 3 npothalamus as a result of which the authors 
have formulated a concept of the various factois concerned with the regulation 
of water balance and the cause of its disturbance in diabetes insipidus. 

Their work leads them to support the view that diabetes insipidus is essen- 
tially a hormonal disturbance and that the polyuria in this disease represents 
the results of diuretic processes unchecked by the antidiuretic mechanism. 

This is perhaps one of the most comprehensive discussions of the subject yet 
available and should prove of great interest to the physiologist, physician and 
all who are interested in this disease. 

Syphilis, Gonnorrhea, And The Public Health. By nels .k. nelson, b.s., M.n., 
F.A.P.H.A. Director, Division of Genito-Infectious Diseases, Massachusetts 
Department of Public Health, and Gladys l. crain, r.n.. Epidemiologist, 
Dhdsion of Genitoinfectious Diseases, Massachusetts Department of Public 
Health. Cloth, 359 pp., 8 illustrations. $3.00. The MacMillan Co., 
New York. 

It is to be expected that the present interest in syphilis will result in numer- 
ous books intended for the education of the public. It is to be regretted that 
not all of them will be as sane and as truly suited for popular consumption as 
this book. 

The authors are thoroughly familiar with their subject, have quite obviously 
had ample experience, and present their story in logical sequence, clearly and 
with a welcome absence of bombast and rhodomontade. The laity who read 
this book will gain a clear understanding of the problem as well as of its inherent 
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diflSculties. The health officer, the phj^cian and all who may be called upon 
to , discuss it before lay groups may read this book with profit. It can be 
recommended as a useful contribution. 

A Symposium On Cancer. Cloth, 202 pp. S3.00. The University of Wis- 
consin Press, !Madison, Wisconsin. 

In this book are presented seventeen addresses given before an Institute On 
Cancer conducted by the Medical School of The University of Wisconsin. 

That the discussions are authoritative is obvious from the list of contributors: 
Leiv Kreyberg, Clarence C. Little, Madge T. Macklin, Edgar AUen, Howard 
B. Andervont, James Ewing, Gioacchino Failla, Henri Coutard, Warren H. 
Lewis, Stanley P. Beimann, James B. Murphy, and Emil Novak. 

These names are familiar to all who have followed the literature concerned 
with cancer from both the experimental and clinical angles. For this very 
reason none who are interested in cancer in all its varied aspects can fail to be 
interested in this book which presents in interesting fashion the present statxis 
of scientific knowledge about cancer. The biologist, biochemist, physiologist, 
pathologist, and practitioner alike may well add this book to their reference 
library to be read with interest and profit. 

Crime, Croohs And Cops. By august voliaeee. Professor of Police Adminis- 
tration, University of Cahfomia, and AnFran e. paskee. Cloth, 260 pp. 
§2.00. Funk and Wagnalls Co., New York. 

August VoUmer has long been known as one of the foremost exponents of 
scientific methods in the study and detection of crime. In this book he pre- 
sents in non-technical and popular fashion the various laboratory and other 
methods now used in detection, illustrating their use by the recital of various 
cases. The book is not only informative but makes interestmg reading and 
discusses crime and pohce problems with imderstanding and candor. 


A Manual of The Common Contagious Diseases. By PHniiP moen sttuson, 
M.D., -Associate Professor of Clinical Pediatrics, Cornell University Medical 
College, Ed. 2, Cloth, 437 pp., 53 illustrations, 3 plates, $4.00, lea and 
Febiger, Philadelphia. 

That this compact, concise yet comprehensive volume has reached a second 
edition will not be surprising to those familiar with it nor is there much doubt 
that this book will continue to remain a favored text in its field. 

Whether consulted by the student, the practitioner desiring a rapid review 
of a specific subject, the health officer, interne, school or industrial physician, 
this volmne will be found adequate. The subject is well and clearly presented 
and in an eminently satisfactory manner. 

Dr. Stimson’s book can be highly recommended. 
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Textbook of Experimental Surgery, By j. MAEKOvnTz, Kesearcli Associate, 
Department of Physiology, University of Toronto, Formerly Professor of 
Physiologj’-, Georgetown University School of Medicine; Formerly Assistant 
in Di\Tsion of Experimental Surgery and Pathology, Mayo Foundation, 
Rochester, hDnn, Cloth. 527 pp.; 330 figures. S7.00. willlvm wood & 
CO., Baltimore. 

As Dr. Balfour says in the foreword to this book, not only have the surgical 
advances of the last half century been largely the aftermath of laboratory 
experimentation, but experimental surgery has now become essential to an 
adequate postgraduate training. 

"This volume has for its purpose the presentation of some of the major 
accomplishments of experimental surgery and the demonstration in some detail 
of the technical procedures by which this knowledge was acquired.” 

Space does not permit the tabulation of the various procedures described in 
detail; but it can be said that there is no t 3 q)e of surgical approach, nor any area 
of the body which is not represented. 

The style is easy and clear; the illustrations numerous and truly illustrative. 
By the embryo surgeon, the postgraduate student and to the investigator this 
book will be heartily welcomed as a contribution of distinct value and utility. 


Medicolegal Aspects of The Ruxton Case. Bj’’ johx gl-UStek, ji.d., d.sc., Bar- 
rister-at-Law, Regius Professor of Forensic Medicine, University of Glasgow, 
and j.^MES couPER brash, M.D., M.A., F.R.C.S., Ed., Professor of Anatomy, 
University of Edinburgh. Cloth, 284 pp., 172 illustrations. 86.00. wi)> 
LiAM WOOD & CO., Baltimore. 
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medicolegal investigations and his textbook on Legal Medicine can be fotmd in 
the libraries of the world at large. Varied as has been his e.xperience, it is doubt- 
ful if it has heretofore encountered as bizarre and complex a problem as that 
presented by the Ruxton case, the medicolegal aspects of which are here related 
in detail. 

This is, indeed, an intriguing book concerning a case in itself unique. 

On the afternoon of September 29, 1935 the police of a small town near 
Dumfriesshire, Scotland, were notified of the presence of human remains in a 
ravine below a bridge on the Moffat-Edinburgh road. Four bundles con- 
taining parts of two human bodies were found that day and others on later 
and more extended search, the last piece being discovered on November 4 
following a heavy storm which had blown away the dead bracken under which 
it lay. 


In all some seventy-seven pieces were found representing two human bodies 
which had not only been dismembered but had imdergone extensive dissection 
and mutilation with the obvious purpose of preventing identification. 

Fimther investigation developed that they were two women, the wife and 
servant of Dr. Buck Ruxton, and he was charged with their murder. 
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The problem thus presented to the medicolegal experts for the Crown was 
thus one of extraordinary and even unprecedented difficulty. This book 
relates in detail the methods used and the manner in which they were applied 
to the reconstruction and identification of the bodies, as well as the other 
medicolegal investigations utilized in the case. 

As commented upon in the preface, this case "is notable primarily because 
the extent and character of the mutilation of the two ^^ctims provided a prob- 
lem of reconstruction which demanded for its solution anatomical work in 
detail not hitherto required in such cases, and because the purposive removal 
of ident^ing features suggested a novel comparison of skulls and portraits 
which, with other circumstantial emdence, helped to place identification 
beyond doubt.^^ 

All the varied phases of forensic medicine and other specialized fields that 
were required are described in full. 

The illustrations are extraordinary and superbly reproduced. 

This is a book of great interest and value to the pathologist who includes 
medicolegal investigations among his activities; to the lawyer; to police au- 
thorities and, indeed, even to the general medical reader as an absorbing illus- 
tration of the varied and ingenious methods applicable to medicolegal in- 
vestigations. 

Pneumonia And Serum Therapy. By Frederick t. lord, Clinical Professor 

of Medicine, Emeritus, Harvard Unh^ersity and roderich heffrok, Field 

Director, Pneumonia Study and Sendee, Massachusetts Department of 

Public Health, Revised Edition of Lobar Pneumonia and Serum Therapy. 

Cloth, 148 pp. 10 figures, Sl.OO. The Commonwealth Fund, New York. 

Even in the short time elapsing since the appearance of the first edition 
(1936) progress in the field of serum therapy in pneumonia has necessitated 
extensive re-\dsion of this book. 

The change in title reflects the newer knowledge that serum therapy is 
applicable to bronchopneumonia and atypical forms as well as to lobar pneu- 
monia. 

Among the more important additions and changes are further data on the 
incidence of pneumococcus 131)03 in pneumonias, case fatality rates; data on the 
result of serum treatment in a larger series of T 3 rpe I and 11 pneumonia and in 
cases due to certain of the higher types; and an outline of basic plans for a pneu- 
monia control program. 

Changes in dosage (TA-pe I, at least 60,000 rmits; T 3 rpe II, at least 100,000 
units, in divided doses; an initial dose of at least 60,000-100,000 units in Types 
VII, VIII and XIV) are recommended and the use of rabbit serum is discussed. 

As before this book is almost indispensable to the physician's library. 
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THE DESIRABILITY OF STATE LICENSURE (OR 
NATIONAL APPROVAL) FOR LABORATORIES 
PERFORMING TONEREAL DISEASE TESTS* 

(Incorporating More Than 300 Replies to a Questionnaire 

ON This Subject) 

FREDERICK H. LAMB 
Daven-porl, Iowa 

The complex question of licensing laboratories or laboratory 
personnel to perform serological and bacteriological tests as 
related to the control of venereal disease presents a host of in- 
dividual problems. Some of these pertain to public weKare, 
some are of a scientific, others are of administrative and legal 
nature, while still others are economic problems. It seemed to 
me that discussion of various phases of this subject by a large 
number of those who are vitaUy interested might contribute 
something to a better understanding of these problems. "With 
this end in ^dew, I shall present an analysis of more than 300 
replies to a questionnaire. 

One or two of the questions should have been more explicit 
in nature, and replies to several additional questions would have 
been enlightening; nevertheless the responses as a whole were 
so complete and comment so abundant that it was not difficult 
to gauge the writer’s reactions. 

It shoiild be understood that it is the purpose of the question- 
naire and of this paper to deal with the practical aspects of this 
problem in a practical manner. One is not concerned here with 
merely abstract or philosophical ideals, nor is this the occasion 
to discuss any such technical matters as native reagios in blood 

* Presented at the annual meeting of the American Society of Clinical 
Pathologists, San Francisco, Cal., dime 10-11, 1938. Received for publica- 
tion, August 21, 1938, 
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sera as related to the specificity of serologic tests for syphilis. 
This is an attempt to analyze and correlate the reactions of men 
and women of this country who have been making laboratory 
examinations for venereal disease as a daily routine for from 
5 to 25 or 30 j'-ears. These are the people who would be more 
affected by a system of licensure such as that imder discussion, 
if it came to pass, than any other professional group. These 
are the people whose cooperation or lack of it w^ould accelerate 
or retard the effectiveness of any such system. 

Beginning with the three questions on which there was the 
least difference of opinion, I shall repeat the question and sum- 
marize the discussions in the succeeding paragraphs. 

1. Question 2 of the questionnaire was: “Should a laboratory he 
licensed as a business concern, or should the individual personnel 
he licensed? 

Replies to the question were overwhelmingly in favor of 
individual licensure, if any, and were tabulated as follows: 


Individual 261 

Business concern 12 

Neither 27 

No opinion 6 


There was a general agreement that reliability and integrity 
of laboratorj’’ examinations depended on personnel rather than 
equipment, business standing, or even traditions of the labora- 
tory. In most of the comments favoring licensure it was em- 
phasized that disreputable laboratories and incompetent per- 
sonnel could in this manner be eliminated. Comments from 
those who doubted the wisdom of any form of licensure, or who 
were positively opposed to it, centered about two points: first, 
that licensure might permit an increase of irresponsible lay- 
supervised laboratories; and second, that no additional form of 
license was necessary. Not a few opponents to licensing con- 
tended that ample approval of laboratory directors was implied 
by their membership in the American Association of Patholo- 
gists and Bacteriologists, the American Society of Clinical 
Pathologists, or by certification of the American Board of Path- 
ology. The same form of approval, it was held, applied to 
medical technologists through their registration. 
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2, Question 3 of the questionnaire was: “Should the operation 
of laioratories be considered as a branch of the practice of medicine?’^ 
Replies to this question were all but unanimously in the affirma- 
tive as shown below: 


Affirmative; 297 

Negative 5 


Some declared that a positive answer to this question was too 
ob\dous to merit an}’- discussion, although the great majority 
noted the important relationship between this and the other 
questions. It is quite as fundamental as the question of licensure 
itself. 

3. Question 6 of the questionnaire was: “Do you believe there 
there is an advantage in having a jiumber of qualified or licensed 
laboratories throughout a slate, rather than one or more central 
laboratories?” Here again there was a general agreement in that 
the majority of rephes favored the decentralization of laboratorj’^ 
facilities as indicated in the following tabulation: 


For multiple laboratories 286 

For central laboratories 15 


It was brought out in the conunentary discussion that delays 
in transportation and innumerable reports of damage to speci- 
mens, together with the very questionable practice of the sendmg 
of work from home that could just as well be done at or near 
home, far outweighed the advantages of centralization. It 
was pointed out that local laboratories, -vdth aU the advantages 
of prompt reports, dark fields, prompt spinal fluid examinations 
and multitudinous other services, would increase in number if a 
reasonably fair revenue were permitted to accrue to the support 
of the local laboratory. In the few sparsely populated states, 
a central state board of health laboratory is probably the only 
solution of the problem, while in densely populated centers there 
is probably no need for more laboratories. But in the great 
majority of states expansion of laboratory facilities is -urgently 
needed. There is no doubt that the policy of state and municipal 
laboratories in performing not only serologic tests, but all sorts 
of laboratory examinations whether related to public health or 
not, -without the slightest regard for the patients’ economic 
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status leads to abuses wbich, need to be controlled. For one 
thing, the patient in numerous instances pays for a test, hut the fee 
does not reach the laboratory. If there is to be any system of 
licei^ing, this sort of thing must be rooted out. 

4. Question 9 of the questionnaire was: “Should the work of 
clinical laboratories be checked from time to time by unknowns or 
inspection?” There was somewhat less agreement among the 
replies on this question as shown by the following tabulation: 


For checking 203 

Against checking 90 


The principal objections to inspection came from those who 
objected to anj’- form of license, registration, or approval, al- 
though not a few who objected to licensure favored checking by 
imknowns. The majority favored one system or both for check- 
ing results of tests, some advocating it strongly as a means of 
reducing unrehable or careless work. 

A suggestion which appealed to the writer as being effective 
and uncomplicated was noted in several responses, namely, that 
if lay-operated laboratories were eliminated, and laboratories 
under medical supervision were checked from time to time by 
unknowns or by inspection or both, most of the problems of 
control and licensure would be solved as simply as that. 

5. Question 10 of the questionnaire was: “Should antigens be 
furnished by a central or state laboratory?” The majority favored 
the trial of this innovation chiefly as a step leading toward a 
greater uniformity of results. 


In favor 188 

Against 103 

N oncommittal 7 


Again the principal objections came from those who looked with 
disfavor on any additional form of license or control. On the 
other hand, some who objected to licensure, advocated the use, 
principally for control purposes, of a uniform antigen. Assum- 
ing that antigens to be supplied in this way would be checked 
most carefully before distribution and that they would be avail- 
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able free or at a nominal cost, the advantages seemed to far 
outweigh any of the specific objections mentioned. 

Question 7 of the questionnaire was: “// you were to serve on a 
state licensing hoard, what important qualifications for licensure 
would you advocate?^’ and question 8 was: “From the stand- point of a 
director of a private or hospital laboratory, what safeguards would 
you advocate against abuses or excesses of power or jurisdiction on 
the part of the licensing" hoard?“ Both of these questions were 
thoroughly discussed, and since they are in a sense comple- 
mentary, comment on them may be combined. Two points 
were especially clear. First, since the diagnosis of S 3 q)hiiis, 
as that of other diseases, constitutes the practice of medicine, a 
laboratory should be imder the active super\asion of a legally 
responsible physician trained and qualified by experience in 
laboratorj’’ work; and second, political influences must be elim- 
inated. It was repeatedlj’’ emphasized that the acti\’ities of a 
licensing board should be limited strictly to venereal disease 
work. Those opposed to any form of licensure of course saw no 
reason whatever for licensing boards and many \dgorous warn- 
ings against political abuses were noted among the replies. 
Many comments on these two questions applied more directly 
to the question of licensure as a general proposition and wiU be 
dealt with later under that heading. 

Question 5 of the questionnaire was: “As a partial recompense 
for the voluntary qualifying of a laboratory for license shoidd sub- 
ventionary financial assistance he rendered to it?” This question 
should have been stated more explicitly, but the replies, as the 
question stands, were as follows: 


For subventionary financial assistance 170 

Against subventionary financial assistance 93 

Replies with qualifications and reservations 40 

Noncommittal 3 


There was a substantial difference of opinion on this question. 
Its true intent was twofold: first, should a private or hospital 
laboratory, if it qualifies for license, be paid from public funds 
for the .performance of venereal disease tests on indigent pa- 
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tieiits? Second, should a qualified or approved laboratory be 
paid for the performance of all venereal disease tests from public 
funds, since from a standpoint of venereal disease control, it 
renders a public service just as certainly as does the state or 
municipal laboratory. 

In many replies a distinction was made between work done 
for private patients and for indigent cases and wards of the 
state. Most replies advocated the pajunent from public funds 
covering indigent cases. A small minority, with which this 
writer agrees, suggested that since the venereal disease control 
campaign was a public service, all related laboratory tests should 
be paid for on that basis and from public funds. On the other 
hand, many strongly worded objections to subsidies were based 
on the assumption that this was simply an entering wedge to 
secure control of all laboratory work as another step in the 
advancement of state medicine. Not a few vehement denuncia- 
tions of this trend were noted. 

Question 1 of the questionnaire was: “As a part of the National 
and State Aniivenereal Disease Campaign, do you believe any form 
of licensure desirable (for the performance of serological and bac- 
teriological tests)?” 

Question 4 of the questionnaire was; “Should licensure become 
compulsory or be voluntary?” Since the latter question is to some 
extent a corollary of the former, the discussion has been com- 
bined. 

An analysis of the responses to these questions was tabulated 
as follows: 


In favor of licensure " 166 

Against any form of licensure 107 

In favor of approval (or registration) 31 

Noncommittal 13 

In favor of compulsory licensure 150 

In favor of voluntary licensure 74 

In favor of voluntary approval 64 


Comments on and reasons given for responses to these ques- 
tions were far more instructive as to the correspondents atti- 
tude than the “yes” or “no” answer. For example, it was 
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apparent tiat many who advocated licensure did so with reserva- 
tions. Some who voted for licensure really favored approval or 
re^stration, but preferred license to no control at all. The 
great majority who favored the licensing of laboratories for the 
performance of venereal disease tests took the stand that this is 
the most practical and possibly the only practical means of 
eliminating the incompetent and unreliable laboratory. ISFot a 
few expressed the idea that the character of aU laboratory work 
would be improved through a system of licensing. Several 
replied that any medical procedure that is so widely recom- 
mended to the public should have the state’s sanction and as- 
surance of reliability. 

A group of replies comprising about 10 per cent of the whole 
favored licensing, or more strictly speaking, approval b 3 ’' the 
American Medical Association as at present or by one of the 
National Medical Societies such as the American Society of 
Clinical Pathologists. Without exception these correspondents, 
and many others, objected to licensiog by any political bod 5 ^ 

The most vehement objections came from fuUy one-third of 
the correspondents who were strongly opposed to any new or 
additional form of licensure, approval or registration. Why 
single out the clinical pathologist or the laboratory for special 
licensure? Does not the license to practice medicine cover the 
operation of the medical laboratory? Why not eliminate and 
proscribe the operation of laboratories not under the supervision 
of liceused physicians? Laboratory licensme would thus become 
automatic, just as any other branch of medical practice is au- 
tomaticaUj’' under license. These and other pointed questions 
were frequently encountered. And so far as my information 
goes, satisfactory forthright answers are not readily forthcoming 
from any source. 


SUMMARY AND COMMENT 

It is quite impossible to summarize all of the divergent views 
which have been expressed. There is a substantial agreement on 
certain phases of the problem. For example, it is the consensus 
of the great majority that if any system of licensure, regulation, 
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approval or registration is to be promulgated, it should among 
others embrace the following objectives: First, it should apply 
to the individual and not to a commercial or business concern. 
Second, it should proscribe the non-medical lay operated lab- 
oratory as having no place in the practice of medicine. Third, 
it should extend recognition and sanction to all qualified lab- 
oratories throughout a state in order to render laboratory service 
more readily available, and to offset the disadvantage of cen- 
tralization. Fourth, it should eliminate inequality and down- 
right petty graft. 

As to the heart of the question itself, that is, the desirability 
of licensing or approving laboratories for the performance of tests 
related to the control of venereal disease, rephes to the question- 
naire indicate profound differences of opinion. It is only fair 
to state that in reading through the responses one after another, 
a plea for improvement in existing conditions was frequently 
encountered. As an indication of a tolerant and comprehensive 
understanding, many to whom the principle of license was 
frankly distasteful, expressed a willingness to comply with 
regulations if that proved to be the only consistent manner of 
elevating standards and eliminating the unfit. Thus, while 
there was no attempt to evade or play up the issue of pubhc 
welfare, it can not be said that this phase of the question was 
wholly ignored. Undoubtedly, the question of public welfare 
will be hailed as the paramotint issue by the proponents of 
hcensure both vithin and outside the medical profession. It 
is bound to be the avowed motive for any statutory progi’am 
which may be launched. 

In the writer’s opinion it is not unlikely that some system of 
regulation will be evolved, ostensibly in the pubhc interest. 
Evaluation studies of serodiagnostic tests for syphihs have 
demonstrated a surprising lack of specificity and sensitivity not 
only of certain serologic methods, but a lack of uniform results 
with the same method. Moreover these investigations have 
not thus far been extended to laboratories where the greatest 
discrepancies might be expected to exist. It is probably safe 
to say that an aUowable error of 1 or 2 per cent in specificity and 
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10 to 20 per cent in sensitivity as compared with a control lab- 
oratory is being exceeded far too frequently. It can not be 
denied therefore that there is a strong case for some form of 
systematic improvement and regulation. 

Such regulation may be projected along either, of two lines, 
first a S 3 ’’stem of state licensure; second a system of national 
approval on a voluntarj^' basis. There is the third possibility 
that a state might exercise its licensing power as an adjunct to 
national approval. New York State, Michigan, and California 
have already enacted statutory regulations within the framework 
of the medical practice acts of their state legislatures.' Indeed, 
all existing state examining and licensing boards operate under 
this authority' by virtue of what is known as administrative law 
rather than by individual statute. It seems to be generally 
understood that while a legislature cannot delegate its legislative 
powers to a subordinate body, nevertheless, the courts have 
recognized that a legislature can delegate to an ofiicial body the 
duty of putting in details under the law that are necessary to the 
accomplishment of some general purpose set out in a statute. 
Thus, the most steadfast opponent to hcensure must recognize 
that so far as state laws are concerned, it is only a short step to 
mandatory regulation. The individual protest is after all only 
an individual protest. 

Without attempting any farther excursion into the adminis- 
trative or legal aspects of this problem, would it not be the part 
of wisdom for members of this society and others vitally in- 
terested to recognize that there is, in this era of social unrest, 
a trend toward statutory^- regulation. As this trend prevails 
and materializes, if no better solution of the problem can be 
found, then we must be prepared to guide and mold it to the end 
that all inequalities, weaknesses, and failures existing under 
present conditions be recognized and remedied so far as that is 
possible. In countless instances the most glaring faults are 
currently quite beymnd the power of the individual clinical 
pathologist to ^emed 5 ^ 

On the other hand, while a state may have the legal machinery 
to license, there is e\ddence that it may not have what it takes 
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to evaluate the work of the medical laboratories within its 
borders. Moreover, one must be naive, indeed, to believe that 
such delicate qualities as care, accuracy and reliability can be 
le^slated into any scientific procedure. These are not com- 
modities, they are the attributes of scientific attainment and 
must be accepted as such. Mandatory regulation, therefore, 
through a system of state licensure leaves much to be desired 
from a scientific standpoint. 

The other alternative, namely, a system of national approval 
on a voluntary basis has possibilities which are worth exploring. 
First, the problem in hand is national in scope and should be 
attacked from a national vantage point. Second, the reward 
of national recognition for meritorious service should provide an 
incentive for a high standard of work. Third, precedent exists 
in the form of successful standardization of medical schools and 
hospitals through the exercise of moral suasion on a national 
scale. 

The writer does not pretend to have all the answers for such a 
plan. Its inauguration will require, time, study, education, 
cooperation and leadership. Preliminary investigations might 
be undertaken by a conunittee of the IT. S. Public Health Service 
functioning in the same manner as the Committee on Serologic 
Evaluation Studies. Eventually a National Board of Regis- 
tration and Approval, free from political influence and of un- 
questioned professional and scientific standing, might be em- 
powered to administer the plan. If tactfully and successfully 
executed, such a plan as this should in time establish laboratory 
diagnosis, in the control of venereal disease, oh a high standard of 
efficiency. 

As to a decision between voluntary approval and compulsory 
approval or licensure, the writer is open to conviction so far as 
state and municipal tax supported laboratories are concerned, 
but in the case of hospital and private laboratories the applica- 
tion for approval or licensure on the part of the laboratory should 
be voluntary. Unless the government is prepared to pay hos- 
pital and private laboratories an adequate recompense for quali- 
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fjong and performing tests there should be no question of com- 
pulsion, other than the license to practice medicine. 

CONCLUSION 

Since the inauguration of a nation-vride laboratory seridce 
free to physicians (but not alwa3'B so to patients) through the 
greatty augmented activities of tax supported state and munic- 
ipal laboratories, there has been a marked reduction in the 
volume of serologic work in private and hospital laboratories. 
The inevitable result has been to reduce expense and curtail 
or eliminate the local service altogether. Frankly, this trend is 
not hkelj’' to recede for it is impractical to maintain a Wasser- 
mann system, and it is unsatisfactory to run a flocculation sys- 
tem merelj’’ for the emergencies that arise. Certamly, such a 
trend is prejudicial to an efficient ser^dce due to delays in the 
transportation of specimens and reports, and unsatisfactory 
spinal fluid and dark field examinations, to saj*- nothing of pre- 
transfusion immunological tests and other emergencies where 
laboratorj’- e\ddence for or against syphilis should be quickly 
available. Thus, the centralization of laboratory facilities may 
have its advantages in large population centers, but the dis- 
advantage and penalties of eliminating local service are becoming 
more and more apparent elsewhere. 

, Finall}’’, and with no little reluctance, it must be admitted by 
those in close touch with private and semi-private laboratory 
services, these trends have already cast their shadows. En- 
thusiasm gives way in time to indifference, when the end no 
longer justifies the means. Further developments along these 
lines, therefore, may preclude the necessity for state licensure or 
national approval in a number of states and in many localities, 
except as one plan or the other is desirable for state and munici- 
pal laboratories. 



CORRELATION STUDIES OF BASOPHILIC AGGRE- 
GATION AND RETICULOCYTES IN VARIOUS 
CLINICAL CONDITIONS* 
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From the Department of Medicine, University of Illinois, College of Medicine, 

Chicago, III. 

Since Askanazy’s^- - initial studies on reticulated red cells, 
others (Keyes,® - ^ Cunningham,® Seyfarth,® Pappenheim, Isaacs,^ 
and Ferrata®).have contributed findings which have somewhat 
clarified the significance, properties® and characteristics of reticu- 
locytes in the peripheral blood stream. The result is today’s 
widely accepted concept that young erythrocytes manifest them- 
selves on the stained slide as polychromatophilic, stippled, or 
reticulated forms depending on the amount, distribution, and 
state of the basophilic reticulum within the cell. The duration 
of contact between the stain and the basophilic material is im- 
portant for the demonstration of these immature cells, as is seen 
by the invariably higher reticulocyte counts which are secured 
when a “wet” method of staining them is used (the blood being 
held in longer contact with the stain as a solution), as compared 
with “dry” methods. This doubtless accounts for the varying 
normal values of reticulocytes (0 to 4.0 per cent) in the literature.^® 

The nature of the basophilic reticulum in the red cell which 
may assume a polychromatophilic, stippled, or reticulated appear- 
ance is not proven. It occurs in the normal process of matura- 
tion of the erythrocyte. Three origins have been suggested: 
One proposed by Naegeli and Seyfarth® considers the material a 
product of nuclear decomposition. Keys and Dawson recently 
considered a genetic relation of the reticulum network to mito- 
chrondia. The most widely accepted concept today considers 
the basophilic reticulum as “retained undifferentiated cytoplasmic 

* Received for publication May 28, 1938. 

608 



609 


BASOPtolC AGGREGATION AND RETICUDOCTTES 

basophilic material of immature ontogenetic forestages of the red 
cell series (erythroblasts).”®^ 

Accompanying the advancements made, many workers have 
found themselves seeldng these young cells as diagnostic and 
prognostic indicators in various conditions, as pneumonia, tuber- 
culosis, plumbism, and others.^^* Emowingty 

or otherwise, some have ignored the fundamental fact that the 
number of reticulated cells circulating in the blood is merely an 
index of bone marrow regeneration or erjiihropoetic stimulation. 
Any toxin which inhibits this cellular regeneration will depress 
the reticulocjde level and, conversely, any erythrogenetic sub- 
stance (liver extract) or situation, (secondary’’ anemia, anoxemia) 
will elevate it. Certain weather factors and vitamin also 
seem to exert this influence.^® It is this stimulating or inhibiting 
factor alone, and not disease entities, per se, which must be 
considered. 

McCord,'^’ 2®- =3 in 1924, introduced a new method for staining 
blood smears which he called the “Basophilic Aggregation Test” 
which utilizes an alkaline stain (Methjdene blue) in a hypotonic 
solution. This method was, and still is, proposed primarily as an 
industrial measiue to detect early cases of lead absorption and 
lead poisoning. The stress put upon this purpose has associated 
this procedure of staining blood smears with the lead hazards. 
Jones®^ has shown that the “Basophilic Aggregation Test” gives 
results that correspond and correlate with the usual reticulocyte 
“vital” staining methods. The presumption is therefore great 
that the “Basophilic Aggregation test” is simply another reticu- 
locyte staining procedure. 

On many occasions, we have been called upon to determine the 
presence or absence of lead intoxication in patients hospitalized 
with a history of exposure to lead. The validity and significance 
of the basophilic aggregation counts of necessity had to be evalu- 
ated along vfith other clinical and laboratory findings in reaching 
a conclusion. Since this problem is of such scientific and medi- 
colegal importance it was considered desirable to reinvestigate 
this field and to study the relationship of basophilic aggregations 
to reticulocytes. 


610 


MAURICE D. PEARLTVIAN AI^D LOUIS R. LIMARZI 


Plan of investigation 

In this investigation we have studied (a) the reliability and limitations of the 
"Basophilic Aggregation Test,” and (b) the correlation between basophilic 
aggregations and reticulocyte counts. The subjects used consisted of five 
normal indi\dduals, forty-six patients presenting a wide variation in bone-mar- 
row activity and two rabbits intoxicated with lead. 

Methods 

General hematologic studies were made on all patients as required for 
purposes of diagnosis. These studies included: Wintrobe indices,^® red and 
white ceU counts, differentials, and sternal marrow aspirations.-® 

To stain the reticulocytes, we utilized brilliant cresyl blue and followed a 
staining procedure wliich is a modification of Cunningham’s "vital” staining 
method.® A clean cover-slip is covered with a thin film of 0.5 per cent alcoholic 
solution of brilliant cresyl blue which is allowed to dry. This dried surface is 
then gently rubbed over a smoothly-grossed paper surface to rub off excess 
stain until a violet cast is evident. Many such preparations may be so made 
and kept indefinitely. A small drop of the patient’s blood is collected on the 
edge of a clean, imstained coverslip and carried to the previously stained cover- 
slip where it is mixed with the stain present until it turns a dirty greenish blue 
color, after which both slips are opposed and the blood "sandwiched” and spread 
between them. The slips are then immediately and quickly drawn apart. 
Both coverslips are finally dried by air in motion, and stained with Wright’s 
stain as usual. It is possible, however, to put these smeared coverslips aside 
and stain with Wright’s stain as late as a week afterwards. The stained and 
dried slips may be then mounted on slides and counted. 

The "Basophilic Aggregation Test” was performed according to McCord’s 
method,^^' -® which utilizes Manson’s borax-methylene blue stain. Jones’-"* 
modification which fixes a longitudinal strip of the blood smear was also adopted. 

All counts were made by using a Whipple grid in the microscope ocular piece 
and counting not less than 500 cells from scattered fields. (A palm-sized 
tabular helps greatly during the counting procedure.) 

RESULTS 

Reliability and limitations of tests 

After t"wo years of experience with the basophilic aggregation 
test, we can not substantiate the claim, of simphcity which has 
been made for it. We have foimd that such factors as: (1) time 
limits, (2) stains, and (3) microscopic identification of basophihc 
aggregation cells all lead to variable results. 

(1) McCord-* • 22 , 23 Jones’^* have pointed out the time 
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limit of several hours wMch. should not be exceeded before the 
slide is stained. Our experience bears this out for we have found 
that only one day’s passage reduced the counts of slides from 12.1 
per cent to 9.0 per cent; 24.6 per cent to 19.2 per cent — ^this last 
count falling to 1.6 per cent in five days. This can be attributed 
to drying effects and reticulum degeneration.® 


TABLE 1 

Basophilic aggregation counts made by different observers 
Basophilic aggregation counts 


sx^roH 

OBSrBTCTS 

1 

ATZBAGE 

PEP. CEJTT 
VABIATIOK 

A 

B 

C 


percent 

per cent 

per cent 

per cent 

percent 

1 

10.0 

8.2 

4.1 1 

7.4 

44 

2 

11.4 

7.3 

8.1 

8.9 

28 

3 

4.2 

0.8 

1.5 

2.2 

91 

4 

8.4 

4.1 

6.4 

6.3 

35 

Avfiravfi variation 

49.5 





i 



Reticulocyte counts 


ELIDE 

1 1 

j OBSEETEBS | 

1 ... 1 

i 

ATEBAGE | 

i 

PEB CEKT 
VABIATIOK 

A 

D 

B 


■ per cent j 

per cent 

per cent 

per cent 

percent 

5 


8.2 

8.5 

7.9 

11.4 

6 

8.5 

9.0 

8.3 

8.6 

4.6 

7 

26.7 

27.8 

33.0 

29.2 

13.0 

8 

37.3 

38.6 

1 30.0 

35.3 

15.0 

Average variation 

11.0 


Note: Observers B, C, D, and E were selected because of their experience and 
proficiency in perfor min g the respective counts. 


(2) McCord-^’ has already pointed out the non-uniformity 
of the Sussman-Weidel stain (which Jones recommends) and 
Jones,"’ has mentioned the non-uniformity in staining power of 
Manson’s methylene blue stain (which McCord recommends). 
We are in accord with both criticisms. Precipitation of the hlan- 
son stain proved to be a serious handicap. 

(3) Only after prolonged e55)erience studying cells stained 



























612 


MAimiCE D. PEARLMAN AND LOUIS R. LUVIARZI 


according to the basophilic aggregation method can one arrive 
at consistent results. Even then, we noted that a large personal 
difference existed between counts made by different individuals 
with the same amount of experience. In fact, the same individual 
•finds it difficult to obtain acceptable duplicate counts, when the 
same slide is recounted. For this reason, it was deemed better 
to allow only one worker to perform aU basophilic aggregation 
counts which are presented in this report. The reason for the 
discrepancy in counting results between individuals is the fact 


TABLE 2 

Basophilic aggregation counts made by same observer 


1 

1 OESERVATIOItS ! 





AVERAGE 


First 

Second 



Basophilic aggregation counts 



percent 

percent 

per cent 

percent 

g 

0.2 

0.6 

0.4 

50.0 

10 

7.1 

9.6 

8.3 

15.6 

11 

2.3 

3.3 

2.8 

18.0 

Average variation 

27.8 

Reticulocyte counts 

1 

12 

0.5 

0.6 

0.5 

9.0 

13 

8.0 

8.3 

8.1 

1.8 

14 

11.2 

11.9 

11.5 

3.0 

Averatre variation . . 

4.6 




1 


that absolute identification of the basophilic aggregation cells is 
not readily accomplished. The cells have been morphologically 
altered to “cell shadows” which may be and are simulated b}’’ 
particulate artifacts which are always present (precipitated stain, 
organic matter) . The presence of many lymphocytes in the blood 
smear has also led to erroneous counts by an experienced worker 
using this stain. 

Since Jones finds the basophilic aggregation method more 
accurate, it was deemed necessary to reinvestigate the reliability 
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of this test as compared ivith our modified reticuIoc 3 i;e method. 
Jones, secures a coefiicient of variability by ‘taking the devia- 
tions of individual counts from the mean for all readings made 
from the same specimen, averaging these de-vdations, and di^’iding 
the average bj*- this mean.”^i As shown by his results, the coeffi- 
cient of variability (unity representing perfect correlation) for 
basophilic aggregation counts was 8.89 and that for reticulocjiie 
counts was 24.39. In similar manner we found a coefficient for 
basophilic aggregation counts to be 8.1, while the coefficient for 
our reticulocyte counts (modified Cunningham procedure) 
was 7.3. 

Correlation of basophilic aggregation and reiicidocyte methods 
The authors obseiT’ed in five normal control subjects a range of 
basophilic aggregation counts between 0.2 per cent and 0.8 per 


TABLE 3 
Reduced counts 


DIAGNOSIS 

KTJilBEE 

023EBYATIONS 

PEE CENT 
EETICGDO- 
CTTES 

PEE CENT 
DASOPHHJC 
AGQBEGATIONS 

Aplastic anemia 

3 

0 

0 

Pernicious anemia 

5 

0.05 

0 

Carcinoma (pancreas) 

2 

0.4 

0.3 

Polycythemia with, surgical mjTjedema. . . 

3 

0.2 

0.18 


cent (av. 0.56 per cent) which agrees weU with McCord’s results 
(range: 0.2-0.9 per cent, av. 0.49 per cent). The reticulocjde 
range of the same control subjects was found to be from 0.5 to 
1.5 per cent (aV. 1.02 per cent). 

T7e found the reticulocyte and basophilic aggregation counts 
reduced below normal figures simultaneously in cases of aplastic 
anemia, severe untreated pernicious anemia, malignancj'^ of the 
pancreas, and in a thjToidectomized pelj^'cythemic patient. In 
the cases of aplastic anemia and severe pernicious anemia where 
no reticulocji^s in 1,000 cells were seen, we could likewise find no 
basophilic aggregation cell. 

Those cases showing elevated counts were: Terminal glomerulo- 
nephritis, thrombocjdopenic purpura, leukemia with secondary’- 
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anemia, pernicious anemia under liver therapy, lead absorption 
and intoxication, pneumonia, and congenital hemolytic icterus. 

In table 5 are gathered a number of patients presenting widely 
different clinical problems in which the variation in the counts 
from the normal is not strildng. This fact illustrates the absence 

TABLE 4 


Elevated counts 


EIAGNOBI8 

NUMBER 

observations 

PER CENT 
RETICTTLO- 
CTTES 

PER CENT 
BASOPHILIC 
AGOREGATIONS 

Glomerulonephritis 

12 

1. 6-3.3 

0. 9-2.0 

Thrombocytopenic purpura 

3 

2. 6-4. 3 

1. 9-2.5 

Leukemia 

7 

3. 7-8.2 

3. 3-7. 6 

Pernicious anemia under liver therapy. . . 

25 

1.5-30.7 

1.0-24.6 

Lead poisoning (rabbit) with Pb acetate.. 

26 

3.0-22.8 

1.3-21.6 

Pneumonia 

2 

1.2-1. 8 

0.9-1. 6 

Congenital hemolytic anemia 

1 

30.0 

23.5 


TABLE 5 
Normal range 


i 

DIAGNOSIS 

NUMBER 

observations 

PER CENT 
RETICULO- 
CYTES 

PER CENT 
BA80PHIUC 
AQQREOATIONS 

Polycythemia 

2 

0.8-1. 5 

0.3-0.4 

0.3 

Infectious mononucleosis 

1 

0.7 

Pernicious anemia 

1 

0.6 

0.3 

Hodgkins disease 

1 

0.7 

0.8 

Aplastic anemia 

1 

0. 9-1.1 

0.5-0. 7 

Nephritis 

2 

0.9-1. 4 

0. 2-1.0 

Hypertension 

12 

0.08-0.5 

0.07-0.4 

Liver cirrhosis 

4 

0.8-1. 4 

0.2-1.04 

Pneumonia 

3 

0.5-1. 3 

0.2-0. 6 

Carcinoma (rectiun) 

2 

0.8 

0.7 




of any relationship between disease entities and erythropoetic 
activity. 

It next seemed of importance to study the response of the bone 
man-ow to various types of stimulation. 

1. Liver therapy. Four cases of Pernicious Anemia were 
studied before and during liver therapy. The reticulocyte and 
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Chart I 





616 


MAUEICB D. PEARLMAN AND LOTJIS R. LDMARZI 


basophilic aggregation responses are ^own in chart 1, and it is 
noted that they are quite similar. 

2. Lead intoxication. Again the suniliarity in response of the 
reticulocjdes and basophilic aggregation is shown when the blood 
of rabbits, intoxicated with lead acetate by mouth, is studied. 

In chart 3 a correlation study of aU the counts made is shown. 
The reticulocyte counts are shown as a straight line, and the corre- 
sponding basophilic aggregation counts are shown as points with 
reference to this line. It will be noted that the correlation is 



good with a high concentration of points immediatelj^ about the 
line. The reticulocyte coimt was numerically higher in 80 per 
cent of the cases. In 20 per cent the basophilic aggregation count 
was higher. Possibly the duration of the staining time, the speed 
of the reaction, the mechanical treatment of the cells as suggested 
by Keys and the distribution of basophilic material in the cell 
may be factors in bringing about a chance distribution of this 
character. 
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CONCLDSIONS 

1. The Basophilic Aggregation Test is unreliable as a routine 
laboratory" procedure because of errors which have been pointed 
out in the test. 

2. The Basophilic Aggi-egation Test was applied in a series of 
46 patients with widely" different clinical diagnoses. It is appar- 
ently" another method for staining reticulocytes and shows a 
strong correlation which counts made according to a ‘Sdtal” 
staining method. 

3. In some of these patients the bone marrow was under-gomg 
stimulation, in others it was relatively aplastic, and in still others 
there was no eiddence of stimulation. In 80 per cent of cases the 
reticulocyde count was somewhat hi^er then the basophilic 
aggregation count. 

4. The Basophilic Aggregation Test is not uniquely diagnostic 
of lead absorption or intoxication.®^ It is an index of marrow 
response. The basophilic aggregations are increased when there 
is any cause for an erythroid response. 

5. The basophilic aggregation test should be abandoned in 
favor of the ^‘vital” method for staining reticulocytes. 

The authors wish to thank Dr. Robert W. Keeton, at whose suggestion the 
study was undertaken, for help and constructive criticism in completing it. 
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THE EBB AND FLOW OF THEORIES ABOUT 
PERNICIOUS ANEMIA* 


WILLIAM DOCK 

Department of Pathology, Stanford University Medical School, 

San Francisco, California 

The radiologist and the clinical pathologist are relatively recent 
additions to the medical hierarchy, and both are forced to act as 
medical encyclopedias, supplying diagnoses and even outlining 
treatment for nearly all the ills known to science. Although these 
specialists view with alarm or with acrid mirth the practitioners 
whose study of patients includes laboratory or radiological obser- 
vations, they usually regard themselves and are regarded by their 
colleagues as men who know everything. They deal with visible 
evidence of disease, with lesions which can be measured or chem- 
ical changes which can be titrated, and they have great confidence 
in the relative security of diagnoses based on such data, very little 
respect for the evidence supphed by circumstantial symptoms and 
signs. It is therefore not without disciplinary value for clinical 
pathologists to review the history of a disease whose manifesta- 
tions they study with great assurance, especially as pathologists 
of wide renown played a large part in the story of this condition. 
The history .of pernicious anemia shows how greatly the experts 
vary in their interpretation of Ausible evidence, how easily men 
narrow their mental vision to the fashionable field, and how often 
then confident opinion is founded on pure fantasy. 

One himdred and sixteen years ago Combe of Edinburgh 
described the disease which custom decrees shall be labeled perni- 
cious anemia. He noted cases described in 1684 and 1761 by 
Reisehus and Leiutaud and casually remarked that "it is prob- 
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Received for publication, August 19th, 1938. 

620 


621 


THEORIES ABOUT PERNICIOTJS ANEMIA 

abiy owing to some disorder of the digestive and assimilative 
organs that, its characteristic symptom has its origin and to the 
correction of this derangement we must look for a removal of the 
disease."” Addison’s more complete and classical description of 
the clinical features was published in 1849 ; it was while studying 
this anemia that he discovered the disease of the adrenals which 
bears his name. By 1855 he was willing to hazard a guess that 
“some form of fatty degeneration might have a share” in the 
production of the anemia. The sore tongue had been described 
by Barclay in 1851 and 20 years later the atrophic gastritis was 
emphasized by Fenwicke and by Austin Flint, who independent!}’' 
reached the conclusion that the disease was a direct result of an 
imperfect secretion of gastric juice. Ewald and also Martins, 
the first actuall}’- to demonstrate achylia gastrica in this disease, 
regarded the gastric defect as primary. So did Osier, Pepper, 
Stengel and others who had obser\'ed the gastric atroph}’-, but 
most German obsen*ers thought the gastric disorders were due 
to secondary lesions. 

Up to 1928, verj^ Httle progress had been made along this line, 
although Faber, Hurst, and Levine had emphasized the con- 
stancy and the first two had proved the primacy of achyha. This 
was even more comdncingly demonstrated after Minot introduced 
liver therapy, which corrected the anemia but left the achyha 
unchanged. While most investigators were concentrating their 
attention on hver therapy, Castle returned to the study of the 
part played by gastric defect, and proved that normal gastric 
juice plus beefsteak will evoke a remission. Only- then did it 
occur to several investigators to try dried pig stomach for perni- 
cious anemia just as dried thyroid had been given forty years 
earher for myxedema. The success of this experiment brilhantly 
confirmed the guesses of the early students, who were sure the 
disease was due to a gastric defect but did not apply to this 
deficiency the sort of therapy they knew was effective in thjToid 
dysfunction. Further work, in Scandina\da, has shown that the 
ferment-like substance can be obtained from the pylorus, duode- 
num and entire small bowel of the pig. 

Ganslen showed that the liver extract of Minot was very poorly 
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absorbed if given by mouth, since quantities of extract only one- 
tenth to one-thirtieth, the oral dose were adequate if given by 
parenteral injections. The substance in the gastric juice and 
dried mucosa is quite unhlve that in liver, but given with liver 
extract it makes oral therapy much more effective, presumably 
by increasing assimilation of the essential substance. It seems 
probable that beef muscle contains the same material as liver, 
but in quantities too small to be effective unless absorption is 
increased by gastric or enteric ferment. Tor some reason, paren- 
teral administration of muscle extract seems not to have been 
tried, but extract of muscle which had been incubated with 
gastric juice was potent in Wihdnson’s experiments. It is note- 
‘worthy that most animals do not have the gastro-enteric ferment, 
yet even those like cattle which have no dietary source of the 
curative substance have large quantities of this material in their 
livers. Man probably can also synthesize the effective substance 
from a vegetable diet, but in most cases of pernicious anemia the 
patient suffers, as Combe surmised 107 years before Castle’s cru- 
cial test, from inability to digest and assimilate something needed 
to remove the disease. How this “something” is used, what role 
it plays in the maintenance or protection of the blood and nerve 
cells is still a mystery. 

The gastro-intestinal defect theory was long lost to view in a 
war over the interpretation of the changes in the blood and 
marrow. Microscopic study of the bone marrow led Pepper, in 
1875, to describe the disease as a “pseudo-leukemia,” while 
Cohnheim, the following year, interpreted the hyperplasia as 
evidence of return to an embryonal state with retention of imma- 
ture forms as the primary factor in the disease. Neumann, 
however, regarded the marrow change as secondary and com- 
pensatory, similar in nature to the hyperplasia due to hemorrhage. 
Ehrhch extended and refined the views of Cohnheim, for he 
observed macrocytes and megaloblasts in the circulating blood, 
and emphasized the megaloblastic nature of the marrow as 
e\fidence of the embryonal reversion. He rejected the leukemic 
analogy of some theorists, and considered the megaloblastic 
reversion to be a result of the action of a poison, or of a group 
of poisons which caused blood destruction and interfered with 
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blood formation. It should be emphasized that Ehrlich did not 
regard megaloblastic blood or marrow as evidence of a single 
specific disorder. One of the cases he included in his study of 
megaloblasts was a case of generalized sarcomatosis. The mega- 
loblasts were specific evidence that the patient had progressive 
or pernicious, or progressive pernicious anemia, but not that his 
trouble necessaril3^ was due to the same process as that of all other 
cases of this tj^e of anemia. Biermer, who added nothing to 
our knowledge of the disease, had presented several reports on 
‘'progressive pernicious anemia” about 1870. He gave a confused 
clinical description as a result of mixing together various diseases 
under one heading. The title “Progressive pernicious anemia” 
was a smash hit and has echoed down the 3^ears, applied now to 
pure Addisonian anemia, now to easily cured diseases like fish 
tapeworm anemia, or to aU macroc3d;ic h3^erchromic anemias, 
or to ail anemias with megaloblasts in the blood or to all anemias 
cured b3'- liver extract. Ehrlich accepted the idea that there was 
no clinical or etiolo^cal unity to this group, and made megalo- 
blastic a;nd pernicious anemia S3monymous. 

While Muir and other careful students very early advanced the 
view that megaloblasts occurred in normal marrow and were 
numerous in conditions different from pernicious anemia, Ehrlich 
championed the thesis that such cells occurred only in embr3mnal 
life and in this disease, and he held, as do Downey, Piney and 
Naegeli today, that these cells are members of a developmental 
series which is distinct from that of the normoblast. Nearly all 
English and American texts and teachers now speak of megalo- 
blasts as one stage in the evolution of the normoblast, a fact which 
has drawTi from Naegeli a biting description of the decline of 
medical acumen. Yet it should be remembered that Naegeli 
admitted the occurrence of large normoblasts or macroblasts 
indistinguishable from megaloblasts, that he accepted the T»uew 
that megaloblasts W'ere usually absent in sprue and advanced 
this as an argument against the anemia of sprue being like that 
of pernicious anemia, and finall3'' that Naegeli rejected Ehrlich’s 
chief distinguishing landmark in differentiating the two t3^es of 
eeUs. For Naegeli considered nuclear extrusion as an artefact 
and believed both megaloblasts and normoblasts lose their nuclei 
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by lysis, while Ehrlich felt that the latter lost the nuclei by 
extrusion, the former by lysis. It is now generally agreed that 
huge megaloblasts may occur in hemolytic anemias unlike perni- 
cious anemia. 

There is some ground for the belief that Ehrlich and his fol- 
lowers placed far too much emphasis on hematolo^cal evidence, 
and clinicians have astonished expert hematologists by evoking 
with liver extract classical remissions in cases with cells too small 
and too poor in hemoglobin to warrant a laboratory diagnosis of 
pernicious anemia. There are cases of hemolytic anemia, cured 
by splenectomy, which at times showed proper blood and marrow 
morphology for Addisonian anemia and also cases of Addisonian 
anemia, clinically ob^dous enough and responding normally to 
specific therap 3 '-, which lack the classical blood findings of hyper- 
chromia and macrocytosis and whose marrow contains too few 
cells typically megaloblastic to be decisive. Uncertain as is the 
interpretation of the alterations in the cytology of blood and 
marrow, it was the appearance of the marrow which led Cohn- 
heim and later Peabody to accept arrest of maturation as the 
outstanding functional defect. Whipple suggested that a sub- 
stance needed for stroma-building was absent in pernicious 
anemia and the curative substance from liver is spoken of as a 
hematopoetic principle. 

The theory that pernicious anemia is a hemolytic anemia is also 
very old. Pigmentation of the liver and spleen were first de- 
scribed by Quincke m 1876, and phagocytosis of red-ceUs in the 
marrow was noted by Osier in the following year. They and those 
who confirmed their observations in the next few years made no 
deductions from these findings, first because they followed Bier- 
mer’s original thesis that this type of anemia was due to varied 
causes, second because similar changes occurred in other condi- 
tions and they did not realize how marked the quantitative differ- 
ence was between the siderosis and phagocytosis in tlfis disease 
and in others. But William Hunter, a Scot who practiced as 
pathologist and phj^sician in London, had studied the physiology 
of blood destruction experimentally, and in 1888 advanced a well- 
articulated theory on pathogenesis. The glossitis, gastric atro- 
phy, icterus, fever and neurologic signs all were emphasized, and 
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the e^udence of unusually active hemolysis vras stressed for the 
first time. Hunter beheved that siderosis in marrow and liver 
was more marked, as compared with that in the spleen, than in 
other hemolytic anemias. He concluded the disease was due to 
the action of adoxin derived chiefly from the flora of the gastro- 
intestinal tract,, and occurring in individuals constitutionally 
predisposed. 

Biermer by this time had switched to the concept of a pure 
Unitarian pernicious anemia and even denied that the fish tape- 
worm anemia -was related; Hunter regarded the tapeworm anemia 
as one form of this intoxication. He studied the bile pigment 
excretion, made careful analyses of iron content of tissues, and his 
series of papers and the book “Severest Anemias” established the 
hemolytic concept of the disease. His studies on the icterus of 
this type of anemia was rounded out in 1915 by Addis’ work on 
the high rate of bile pigment excretion in the relapse and low 
rate in remissions, and this has been repeatedly confirmed by 
obsen’-ations both on bilirubinemia and pigment excretion as 
affected by liver therapy, hlinot noted that the serum jaundice 
cleared up before the reticulocyte shower in treated cases. The 
rate of pigment excretion also falls to normal prior to or during 
the reticulocyte shower, as was first shown by Farquharson, and 
Dobriner has found that the coproporphyrin excretion falls 
somewhat later, both paralleling the pigment excretion following 
splenectomy in congenital hemolytic jaundice. The marrow 
changes were interpreted by Hunter, and also by Muir, Askana 2 y, 
Grawitz and other very careful students as evidence of rapid 
regeneration of marrow cells in response to hemolysis; this view 
was concurred in by Welch, MacCallum and Bunting who had 
studied the marrow changes in malarial anemia and in experi- 
mental anemia due to saponin hemolysis. This explanation of 
the marrow changes is that given by Askanazj’- in the Henke- 
Lubarsch Handbuch, where the maturation arrest theorj^ is 
vigorously, denounced, and it has been confirmed by work of 
Steele and of Rhoads and Miller on the marrow changes in experi- 
mental anemia., Peabody had pointed out that the bilmibmemia, 
hemoglobinemia and hematinemia found in active cases were 
only explicable by assuming a hemoljdic process, and his quanti- 
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tative studies on pliagoc 3 d;osis of the red cells in the marrow had 
shown that only in cirrhosis of the liver is this met with in a degree 
approaching that seen in active cases of Addisonian anemia. 
So strong was his influence and the weight of evidence that Minot 
first suggested that liver supplied a substance needed to protect 
or to produce blood. Later Peabody studied biopsies before and 
after remission and accepted the maturation-arrest hypothesis, 
but purely on evidence which men familiar with the marrow in 
malaria or after experimental hemolysis would interpret in the 
opposite sense. Yet this otherwise wholly imsupported theory 
gained nearly universal acceptance from 1927 to the present time. 

When Fairley observed that quinine in malarial anemia caused 
a reticulocyte crisis exactly equivalent to that produced by liver 
in equally severe cases of Addisonian anemia, he concluded that 
malaria interfered with the maturation of the red cells. There is 
no evidence that malaria arrests the developing cells except by 
destroying them, and to liken such a phenomenon to Minot’s or 
Whipple’s ideas of maturation arrest in Addisonian anemia is 
rather far-fetched. Today evidence diametrically opposed to the 
maturation arrest theory is often interpreted as agreeing with it. 
On the other hand most recent texts on hematology ignore en- 
tirely all the features of Addisonian anemia which point to its 
hemoljdic origin, and do not even mention the existence of such a 
theory. Pathological texts also describe the morbid anatomy 
purely in terms of arrested maturation. The excellent morpho- 
logic studies of Hunter, Muir, Warthin, Askanazy and Peabody 
are forgotten, the studies of pigment metabohsm are ignored, and 
the unsolved problem of the etiology of pernicious anemia is 
concealed. Actually we have a cure, thanks to the genius of 
Miaot, but we have not gone far beyond Combe’s century-old 
theory that a defect in digestion and assimilation is the funda- 
mental cause. The conflict, now 50 years old, as to whether 
the digestive defect leads to hemolysis or to arrest of maturation 
is undecided. The evidence for maturation arrest is no better 
than it was in Cohnheim’s day, and is no more convincing to 
Naegeli and Askanazy, two of the most experienced students of 
marrow pathology, than it was to the leading hematologists 
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from 1900 . to 1925. The heinol 5 i;ic theory is far more solidly 
supported today than it was when Peabody accepted the alter- 
native theorj’-. Yet it is not proved, and even if hemolj^sis and 
tissue injury prove to be the cause, it remains to be demonstrated 
whether this is due to lack of substances needed by red cells, 
neurones and other tissues, or to lack of a substance necessary to 
protect against a toxin such as was inferred by Hunter, EhrHch 
and Haegeli. 

Such is the story of the disease down to our time, but there are 
many amusing side-shows, such as the nature and fate of reticulo- 
cjdes, the natm'e of fish tapeworm anemia, and the distribution 
of curative material in the gastro-intestinal mucosa and liver of 
various species of animals. Each of these side-shows presents its 
own mixture of inspired guesses, absurd h 5 rpotheses, and unsolved 
mysteries. But the chief points at issue have now been clearly 
defined for just half a century, during which the hemolytic theory 
had a long period of dominance and promises to enter into an- 
other, while the maturation arrest theory, in various forms, has 
filled the scene for two periods of about 15 years each. Neither 
theory has ever been universally accepted, and a few pathologists 
have alwa 5 ''s clung tenaciously to the unpopular side while their 
colleagues saw in the blood and marrow whatever it was fashion- 
able to see. To the late William Hunter, pathologist and dean 
of the medical school at Charing Cross Hospital, belongs the credit 
for the most original, the most comprehensive, and the most 
forgotten work which has been recorded in the history of Addi- 
sonian anemia. Hunter concluded from his studies that the 
disease should be treated by removal of all septic foci, with special 
attention to oral sepsis, and that the diet should be low in animal 
protein, so as to reduce intestinal auto-intoxication. He removed 
from the diet exactly those items which we know must be given 
in very large quantities, so that the practical outcome of his 
labors was very little, although in 1922 he still reported opti- 
mistically on therapy. Whipple, on the basis of some careful 
observ^ations on experimental anemia, wholly different in nature 
from this disease, and on the basis of incomplete studies of bile 
pigment metabolism in dogs, concluded that hemolysis was un- 
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important in this disease and that liver feeding in various types 
of anemia might be useful. As a result, Minot was led toward 
the solution of the therapeutic problem which three groups of 
investigators simultaneously attacked from the standpoint of 
diet. 1\Tiipple’s theories on bile pigment metabolism are entirely 
discredited, the anti-pernicious anemia factor in liver is mert in 
the experimental anemia he studied, yet his work greatly hastened 
the discovery of the cure. All this, I think, has a real lesson for 
the clinical pathologist, since it shows that advice based on cor- 
rect and painstaking chemical and morphologic studies may be 
mischievous, and that the solution of a difficult problem may be 
found while following a false clue. The pathologist and radiolo- 
gist are under constant pressure to go beyond their evidence, to 
take a clinical flyer, and it is well for them to remember that the 
patient’s recovery does not prove that their observations or 
reasoning are correct, and also that therapy based on accurate 
observation may be harmful when the observation does not in- 
clude a wide enough field. Some moralists may hope that the 
study of the history of pernicious anemia will awaken us to con- 
sciousness of some of the beams in our own eyes, and teach us how 
innocently and easily our colleagues have acquired the occasional 
mote which seems to us to blur their vision. But the historians 
now emphasize a fact, strildngly illustrated by the hfe of the 
historian and history-maker Woodrow Wilson, that the study 
of the history of mankind teaches us that mankind learns nothing 
from the study of history. We may safely conclude that the 
study of episodes in medical history teaches us how unusual it is 
for the physician to be saved from faffing into pitfalls which the 
history of medicine should have revealed to him. 
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: ' SOME ETIOLOGICAL FACTORS AJSTD LESIOiSTS IN 

CEREBRAL ANOXIA=^ 

F. W. HARTmN 

From the DepaTlment of Laboratories, Henry Ford Hospital, Detroit, Mich. 

Asphyxia has been given much consideration by physiologists, 
but the pathologist has until recentl}’’ thought of this condition 
as an acute and perhaps fatal incident associated with strangula- 
tion or drowning. It is the pinpose of this communication to 
study, not the ob^dous types of oxygen want mentioned above, 
but rather the milder but more prolonged t3T3es which invariably 
result in demonstrable cellular damage. Consideration is given 
to the anoxia associated with shock, sedation, and fever therap 3 ’'. 

Since sedation is usually necessary in artificial fever therap 3 '-, 
, since shock frequent^ complicates it, and since anoxia of some 
degree results from it, tissue changes produced b 3 ’' this combina- 
tion are presented first. 

In earlier publications,^ changes noted in three human cases 
and some fifty dogs were reported after exposure to artificial 
fever, in periods ranging from three to eight hours-, and tempera- 
tures ranging from 104 to 109°F. These changes briefl 3 ’- con- 
sisted of marked dilatation and engorgement of blood vessels, 
degeneration and hemorrhage in the adrenals, brain, liver, lungs 
and lddne 3 ’-s. Alicroscopic examination showed acute congestion 
of the tissues, cellular degeneration associated with hemorrhages 
hi adrenals, brain, liver, lungs and kidne 3 ’'S. When the first 
description of these pathological changes was presented, their 
exact etiology and pathogenesis were not appreciated except that 
lhe 3 ^ were directly related to the length and height of the fever 
produced, and that the more severe lesions were most common in 

^ * Read before the Seyenteenth Annual Meeting of The American Societj- 
of Clinical Pathologists, San Francisco, Cal. June 9—11, 1938. 
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the experimental animals receiving certain of the barbituric acid 
group of sedatives. 

Comparable changes have been described in heat stroke and 
in association with burns of the body surface; experimentally by 
Hall and Wakefield^® in the study of heat stroke; by Jacobsen and 
Hosoi^ following the application of radiothermy; and by Baldwin 
and Nelson/ Baldwin and Dondale/ and Schereschewsky®- « 
following exposure to high frequency currents. Similar changes 
have also been described in the brain resulting from entirely 
different types of experimental and clinical experience. These 
latter were produced through the medium of anoxia obtained 
either by hgation of blood vessels typified in the experiments of 
Gildea and Cobb/ or the clinical reports of Courville® in his 
monograph “Asphyxia as a Consequence of Nitrous Oxide Anes- 
thesia." 

As noted in a previous communication/ the similarity of these 
lesions found in the brain led to the conclusion that the pathology 
resulting from fever therapy was also a manifestation of anoxia. 
In accordance with this conclusion observations on the oxygen 
content of arterial and venous blood before and after the applica- 
tion of artificial fever were made (tables 1 and 2). These tables 
show that the normal oxygen saturation of the arterial blood 
when drawn duectly from the femoral artery ranges from 86.5 
to 98 and further that animals almost invariably have this oxygen 
saturation reduced if the fever is maintained over the usual 
therapeutic period of fom to five hours and when the tempera- 
ture reaches the therapeutic range of 104 to 107°F. It is also 
noted that those animals which have their oxygen saturation 
depressed as low as 63 or under succumb. In addition, if the 
pathology found in the various animals is correlated with the 
oxygen saturation, the severity of the lesion parallels the depres- 
sion of the oxygen saturation. 

Histological examination of various regions of the brain shows 
lesions which may be roughly grouped into early and late lesions. 
The early changes consist largely of edema, noted particularly 
for the wide perivascular spaces. This observation is supported 
by the experimental work of Landis^® who showed that fluid 
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Animals receiving fever therapy 


DATS 

KIJiT- 

BEB 

DPIU*- 

TEMPKEATTTEE 

ahteeiai, blood 

VXK. 

BLOOD 


IBS AT- 
MEKT 

Begin- 

ing 

end 

0: con- 
tent 

Oi Ca- 
• Pacity 

■ Per 
cent 
Satura- 
tion 

Oi con- 
tent 

EEilAllES 



hours 

“F. 

‘F. 

per 

cent 

rof, per 
cent 


xol. per 
cent 


5/11 

3 

dl 
^2 ■ 

102.2 

108 


17.95 

60 


Died 5:00 p.m. 

5/13 


4 

100.4 

108 

12.35 


61 


Died 5:00 p.m. 

5/13 

4' 

4 

101.2 

107.4 

12.18 

14.86 

82 



5/13 

5 

..4- , 

.100.6 

108 


17.14 

60 


Died same day 

5/15 

' 4 

5 

102.2 

107 


25.14 

83.5 



5/15 

.'4 

5 

102 

107 

16.65 

22.93 

72.5 



.5/17 

. 4 

5 . 

102 

105.2 



86.6 

14.8 


5/17 

8 

4§ 

101.4 

108 

13.07 

18.67 

70 

9.83 


5/18 

9 

5 

102 

106 

14.42 

22.98 

63 

11.47 

Blood sugar 85; 

6/18 

• 








died during night 

10 

4 

101 

105.8 

19.12 

24.44 

78 

15.53 

Blood sugar 66 

5/22 

9 

5 

101.8 

107.6 

12.68 


66.5 



5/22 

10 

5 

100 

106 

19.87 

25.8 

77 



5/25 

12 , 

5 

101 

107 

15.81 

21.39 

72 

11.11 


.5/25 . 

11 

5 

102.4 

106.6 

15.95 

26.65 

59 


Died following 




. 






morning 


TABLE 2 
Normal animals 


DATE 1937 

' 

nvmbek 

AETEKIAL BLOOD 

VENOUS 

BLOOD 

Os content 

Oj Capacity 

Per cent 
Saturation 

0: content 



Tol. percent 

rot. percent 


rot. per cent 

5/19 

1 

21.03 

24.4 

87 

18.4 

'5/20 , 

2 

20.67 

24.14 

86 

14.8 

5/21 , 

3 

20.52 

23.86 

86.5 

17.5 

5/21 

'■ 4 . , 

21.71 

25.05 

86.6 

13.84 

5/27* 


22.10 

24.79 

89 

17.62 


* Animal receiving 15 grains sodium amytal. 


passes through the walls of the capillaries at four times the normal 
rate after . complete oxygen want lasting three minutes. The 
edema mentioned is particularly marked about the pyTamidal 
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cells of the cortex, the ganglion cells of the base, and the Purkinje 
cells of the cerebellum. The cell itself in these early stages is 
frequently shrunken, pyknotic, and poorly stained. The destruc- 
tion may be evident in few or many of the cells within a given 
area or areas. The capillary walls may be permeable not only 
to blood plasma but also to the red cells so that cuffs of hemor- 
rhage may be seen especially in the base about these minute 
vessels (Plate 1). In the later stages the most characteristic 
finding is th'e devastation areas described by Gildea and Cobb.'^ 
These may be found in any area but have been noted most fre- 
quently at the base of the brain in both our experimental animals 
and human cases. They consist of areas of necrosis varsdng in 
size which in the microscopic preparation appear as poorly stain- 
ing tissue with pyknotic nuclei interspersed with clear zones. 
The margins of these clear zones are ragged and irregular, hence 
should not be mistaken for defects produced by the microtome 
knife (Plate 2). 

The evidence presented thus far indicates that anoxia usually 
occurs in the course of fever therapy and that definite tissue 
damage results from the more severe anoxias thus produced. 
To be in a position to prevent severe anoxia and tissue damage 
during artificial fever the factors or factor contributing to anoxia 
must first be determined. These contributing factors may be 
considered imder the four types of anoxia: the anoxic, the anemic, 
the stagnant, and the histotoxic. 

The studies of Bischoff, Long and Hill,“ using short radio 
waves showed that alkalosis occurred soon after pyretotherapy 
was begun with a blood pH averaging .76 and a CO 2 com- 
bming power of the plasma of 40 volumes per cent. This 
constitutes one of the factors in the anoxia because slightly 
alkaline hemoglobin gives up its oxygen to the tissues less readily 
than normal. In the early stages of artificial fever the CO 2 is 
blown off producing the alkalosis and at the same time depriving 
the respiratory center of its usual stimulant, thus allowing rapid 
shallow breathing. The relatively large amount of dead space 
in the nose, throat and trachea under these conditions reduces 
the quantity of fresh air reaching the lung alveoli and in turn 




PLATE 1 

Photomicrograph medium power. Base of brain (human) showing cuff 
hemorrhage about small blood vessels. 
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Pliotomicrograph low power. Base of brain (human) showing area of 
“devastation necrosis.’’ Central area show.s the tissue necrotic with only a 
few pyknotic nuclei and large irregular si)aces from which tissue has been lost. 
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the oxygen reaching the blood. Other factors brought into pla3' 
are the higher temperature of the blood which, as Barcroft^- has 
sho^Ti, reduces the oxj'gen saturation and the increased velocity' 
of blood flow through the capillaries demonstrated in artificial 
fever bj" Kissin and Bierman'y Tennej’’”, and Bazett^® which 
results in a smaller amount of oxj-gen being removed b\' the tis- 
sues in accordance with the observations of Meakins and Da- 
vies^®. On the other hand, if the cardiac function fails, stagna- 
tion takes place in the capillaries and a deficit of ox\'gen in the 
tissue follows. 

Throughout oiu' experience in fe'i'er therapy, it has been ap- 
parent that the type of sedative used had a direct bearing on the 
number of cases developing cjmnosis, resphatoiy’- and vascular 
collapse. These complications were attributed to the direct 
effect of the sedative upon the medullaiy' centers. However, 
Keilin^' has .shown experimentalh’ that C 3 ’’am‘de, alcohol, acetone, 
and eth3d urethan tend to produce a stable compound of oxy- 
C 3 dochrome in the tissues, and hence the ox3'gen is not readil3' 
removed. Becenth' yi. Jowett and J. H. Quasteh® have shown 
that luniinol, chloretone, and e\dpal decrease or abolish oxygen 
Utilization by the brain. All of these obseiwations point to 
an histotoxic factor in the production of anoxia during the fever 
therap3', hence it is logical to assume that sedatives used in fever 
therap3>' not onl3' operate directh' upon the resphatoiy center 
but more particularh' upon the individual cell itself, interfering 
B'ith the noiTnal cellular respiration. 

A review of the hterature .shows that one of the earh' studies 
on the histopatholog 3 ' of the central nervous .S 3 'steni during ex- 
perimental poisoning with medinal was that of T. Nakamura^® 
who .showed that in the cerebral corte.x there was acute Nissl's 
degeneration: that in the nuclear areas of the mesocephalon the 
ganglion cells are often .swollen with the tigroid changed into 
fine granules, clumps or homogeneous masses; that in the gliacells 

the Hortiga ty'pe especialh* there are pronounced regi’essi^'e 
changes; that in the Purkinje cells of the cerebellum there ma3' be 
se\'ere vacuolar degeneration and enlargement of the axon; and 
that in the spinal cord there is more degeneration of the ganglion 
cells than in the medulla oblongata. 
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Our studies in the dog, using sodium amjdal, and on two human 
cases using medinal with suicidal intent, show essentiallj^ the 
changes noted in Nakamura’s work (Plates 3, 4, & 5). Both 
parallel closely the findings of Courville^ and others referred to 
previously. 

The use of respiratory depressants, that is narcotics and hyp- 
notics, in labor were reviewed by Henderson^® in 1937. First, 
he points out that the bab 3 ’- is more stronglj’- affected than the 
mother so that dosages that scarcelj’- depress the respiration of 
the mother maj’’ render the infant apneic. In the report of the 
Chicago Board of Health morphine, scopolamine and various 
barbituric acid compounds were emploj’-ed during labor in 79 
cases. In 41 of these 79 cases, or 51.9 per cent, the use of these 
drugs was considered questionable and narcosis of the newborn 
child resulted. Second, Henderson shows that while CO 2 maj'^ 
be used successfully^ to combat morphine narcosis it is of little 
value in barbiturate narcosis, because in such states the normal 
respiratory stimulant is so nearly’- abolished that breathing 
continues principally because of anoxia. 

Eastman-i emphasizes the danger of nitrous oxide in obstetrics 
by’ showing that when it is given in concentrations of 10 per cent 
or more for periods longer than five minutes marked degrees of 
fetal anoxia are produced in about one baby out of three. Irv- 
ing-- shows that only 1.9 per cent of infants do not breathe im- 
mediately’ after birth when the mother is unanesthetized while 
20 per cent do not breathe immediately’ when the mother is 
anesthetized. Schreiber and Gates-® have called attention 
to cerebral damage resulting in infants when a combination 
of narcotics and nitrous oxide anesthesia is used during labor. 
These warnings are impressive when it is found that in a small 
series of obstetrical patients under conservative doses of 
nembutal and fight nitrous oxide anesthesia during delivery’ 
the oxygen content of the arterial blood is reduced from 
5 to 15 per cent. Plates 6 and 7 illustrate brain lesions 
found in this type of anoxia from the child of a 29-year- 
old multipara. The mother was given 3 grams of nembutal and 
1/150 of scopolamine during the first stage of labor. During 



PLATE 3 

Photomicrograph medium poorer. Base of brain (dog) shov.'ing group of 
ganglion cells stained with cresyl %iolet for IXissl bodies. Shows marked vacu- 
olation and degeneration with clumping of the Xissl material. 




PLATE 4 

Photomicrograph medium ])ower. Base of Ijrain (human) sho^\ing ganglion 
cells with hematoxylin and eosm stain. ^larked pericellular edema is noted 
with granular degeneration of the Xissl material. 
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PLATE 5 

Photomicrograph low power. Base of brain (human) shou-ing diffuse heraor 
rhage about small blood vessels. Also marked pericellular edema and vac 
uolar degeneration of the surrounding tissue. 











PLATE 6 

Photomicrograph low power. Base of brain (human infant) showing cuff 
hemorrhage about small blood vessels. 
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PLATE 7 

Photomicrograpli medium po^ver. Base of brain (human infant) sho\\dng 
marked penceUular edema mth shrinkage and pvknosis of two of the three 
ganglion cells shoAvn. 
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the second stage of labor nitrous oxide oxj^gen inhalations Avere 
administered. The child’s color AA'as not good at delh^ery and it 
AA^as gh^en coramin and CO 2 + O 2 inhalations. The child con- 
tinued cj’-anotic, d^^spneic and limp. Respirations AA^ere shalloAA’ 
and rapid. Despite therapeutic measures the cyanosis deepened 
and respirations failed about 18 hours after dehA’-eiy. Autopsy 
shoAA’ed no gross cerebral hemorrhage but marked engorgement 
of A^essels. 

The AAmrk of Keilini" referred to aboA'^e, shoAA^s that among other 
drugs alcohol is one AA’hich tends to produce a stable compound of 
the respiratory pigment oxycytochrome m the cells. Because of 
this action alcohol tends to produce the histotoxic t 5 ^pe of anoxia 
and in acute alcoholism sufficient A-ascular collapse and shock 
may be present to produce in addition the stagnant tj^ie of 
anoxia. Taa^ cases of acute alcoholism Avith lesions of cerebral 
anoxia haA^e been examined in the last year, one through the 
courtesy of the coroner’s office and the other through Dr. G. 
Steiner, Neuropathologist at Wajme Unh'-ersity College of Medi- 
cine. Large but unmeasured amounts of alcoholic beA’-erages 
Avere imbibed in each case. The first case also receiA'^ed three 
j grain doses of morphine to counteract the stimulating effect 
of the alcohol. After the last morphine the patient lapsed into 
coma, accompanied by sIoaa'^ respiration and marked cyanosis. 
In this state he aars sent to the hospital. Artificial resphation 
intermittently and other measures kept him aliA^e only tAA^elve 
hours. During all of this time the sj'^stolic blood pressure AA^as 
beloAA' 68 and the diastolic frequently could not be obtained. 
Pulse ranged from 108 to 116. Partial autopsy shoAA^ed the blood 
unclotted. The lungs AA^ere increased in density AA’ith marked 
edema and congestion. The brain shoAA^ed marked engorgement 
of A^essels AAuth small areas of hemorrhage, h'licroscopicalb’’ 
there is marked pericellular and periA’'ascular edema AAuth small 
extraA'^asations of blood in blocks from the base. There is 
marked degeneration, especially of the ganglion cells, as cau- 
denced by the gi’anulation and clumping of the Nissl bodies (Plates 
8 and 9). 

The fifth and last group of cases .shoAA’ing almost identical 




PLATE 8 

Photomicrograph low power. Cortex (Iiuinan) showing large perivascular 
hemorrhage and pericellular edema. 
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PLATE 11 

P]iotomicrogra])li low power. Base of brain (human) showing margin of 
large area of devastation necrosis. Peripheral tissues well preser\-ecl. Nuclei 
stam normal m the lighter staining area. Nuclei pyknotic and there are large 
areas from which the tissue has been lost. 
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pathological changes is the so-called concussion gi’oup. In these 
the exact mechanism is still unsettled but probabh^ it involves, 
as suggested by Hoff'h Gildea and Cobbh Winkehnan and Eckel-“ 
and Schaller, Takami and iSTevnian-® and others, edema, vaso- 
dilatation, stasis and anoxemia which in turn result in ring hemor- 
rhages, Nissl degeneration, especially in the ganglion cells, and 
areas of devastation necrosis varjdng in size. A good example 
is offered hy a colored patient of 4.5, admitted after ha^dng been 
struck by an automobile. He was unconscious for a short time, 
then complained of chilliness and generalized tremor. Examina- 
tion showed brush burn on the side of the face but the skuU was 
not fractured. There were fractures of several ribs, and tibia 
and fibula on the right. On the second daj' the patient lapsed 
into coma, showing rigidity of neck and spastic extremities. 
The clinical impression was cerebral laceration and hemorrhage. 
Coma continued and constant nystagmus was noted on the third 
day. The patient expired about seventy-eight hours after ad- 
mission. Autopsy revealed no gross laceration and no meningeal 
hemonhage. There was marked engorgement of the vessels 
and edema. Sections showed petechial hemorrhages thi’oughout 
the white matter of the cerebrum and the mesencephalon, hli- 
croscopically in addition to the hemorrhages comparatively large 
areas of devastation necrosis are found (Plates 10 and 11). 

DISCUSSION 

In the five groups of cases presented the pathological lesions 
are similar, both gi-ossly and microscopically, and it seems certain 
that anoxia is the underlying and most important etiological 
factor in their production. The exact mechanism of the anoxia 
differs somewhat in these groups and all have more than one 
physiological txy)e operating. In barbiturate poisoning we have 
early, nearly pure histotoxic anoxia, but later the stagnant tj’pe 
comes into play through the low blood pressure. In acute al- 
coholism there is again histotoxic anoxia plus the stagnant type 
and in one case described anoxic anoxia resulting from morphine 
administration and resphatorx' failure. In the newborn histo- 
toxic anoxia results from drugging of the mother and anoxic 
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anoxia if the deliver3’' is done under nitrous oxide anesthesia. 
In concussion there is stagnant anoxia due to edema and vaso- 
dilation with possible histotoxic anoxia as a dnect effect of the 
blow. Shock with falling blood pressure may also be a factor. 
In fever therapy cerebral anoxia is due to a combination of 
histotoxic anoxia resulting from heavj^ sedation in the face of the 
high temperatures which increase the oxygen demands of cellular 
metabolism. Stagnant anoxia ma3' also plaj’- a role if vascular 
collapse occurs. 


SUMMARY 

The lesions of cerebral anoxia are rather uniform when all the 
numerous factors operating to produce them and the wide range 
of variation due to time of examination in relation to the injuiy 
are considered. 

Minute gross and microscopic examination of all parts of the 
brain with the aid of special stains are necessary. 

jMore extended determination of the oxygen content of the 
arterial blood is urged where anoxia maj'’ be a factor. Unfor- 
tunately arterial blood tells little regarding cellular anoxia and 
simplification of present methods for estmiating tissue respira- 
tion or development of new methods for this purpose are para- 
mount if these studies are to be extended and are to reach the 
place of clinical importance thej'- deserve. 
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NEWS AND NOTICES 

Tenth AnkuaitEepobt of the Boaed of Bbgistby of the Amemcan Societt 
OF Glinical Pathologists for the Period Mat 1, 1937, 
to April 30, 1938 

To the Officers and Fellows of the American Society of Clinical Pathologists: 

Ten years have elapsed since our Society established the Registry of Medical 
Technologists. It is but fitting therefore that we take a retrospect of its ac- 
complishments during the first decade of its existence. It was a pioneering 
step that the American Society of Clinical Pathologists took in its endeavor to 
make order out of the chaos prevailing ten years ago when no regulations 
whatever existed for the appraisal of the qualifications of laboratory techmcians. 
The training of these workers had been more or less haphazard and inadequate; 
their preliminary education more or less scanty. In this untiUed soil the Board 
of Registry, feeling its way, gradually but steadily introduced norms and stand- 
ards which in the course of years become more and more elevated, always aiming 
at the highest possible level of scientific and cultural attainment with due regard 
to the usefulness of the Medical Technologist to the Clinical Pathologist, the 
phj'sician, the hospital, and, of course, the central object of interest, the patient. 
Thus, in the early years but a high school diploma, or equivalent, was a requisite, 
and with but six months of practical experience and a mere recommendation 
from a Clinical Pathologist. In 1933, formal examinations were instituted and 
one year of a college course including chemistry and biology, with twelve 
months of practical instruction, were made obligatory. Now since the begin- 
ning of 1938 two years of college, with a definite pre-training curriculum in the 
basic sciences, are required before entrance into the vocational course. 

All this advance could not have been accomplished without some creaking 
of the machinery. Appeals for exemptions and exceptions had to be tactfully 
but firmly resisted in order to reach the goal in view. Speaking of machinery, 
the growth in the number of registrants, the enormous correspondence involved 
with applicants, Clinical Pathologists, hospitals and training schools necessitated 
a corresponding increase in the official armamentarium and personnel, assuming 
the magnitude of a large business organization. This may be illustrated by one 
table (see p. 652) shovring the number of new and total registrants for each of 
: the ten 3 'eais. 

Seven successive editions have appeared of a booklet giving detailed informa- 
tion of the work of the Registry and the standards laid down for registrants as 
well as for training schools. Similarly, annual printings have been made of the 
Directory of Registered Medical Technologists, arranged alphabetically as well 
as geographically. Copies of these are sent gratis to every registrant and to 
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TEAB 

[new beoisteacts j 

DROPPED 

1 EEIKSTATED 

TOTAL 

1929-30 

469 



469 

1930-31 

323 



792 

1931-32 1 

271 

8 


1055 

1932-33 

894 



1949 

1933-34 

175 



2124 

1934-35 1 

296 



2420 

1935-36 

783 

30 


3164 

1936-37 

636 

33 

8 

3775 

1937-38 j 

831 

143 j 

2 1 

4465 


ever}’- Fellow of the Society. Through the counsellors, the Registry is apprised 
of any infraction of the Code of Ethics by a registrant, and no renewal of the 
certificate will be issued. 

The high repute in which the Registry is held as the quasi-official qualifying 
body for Medical Technologists of the United States and Canada is attested 
by the imposing number of close to 5000 registrants (including the recent suc- 
cessful candidates) on the roster. The Council on Medical Education and 
Hospitals of the American Medical Association and the American College of 
Surgeons, through their field inspectors in their visits to hospitals, make it a 
routine to ascertain whether the teclmicians in the laboratory carry a certificate 
from the Registry. This has gi'eatly stimulated the number seeking registra- 
tion and brought about a more scientifically trained personnel in the hospital 
laboratories. 

Our aim is also to educate the general practitioner to the danger of emplojong 
inferior technicians and to either refer the work to a Clinical Pathologist or, if 
his practice warrants, to hire only registered help. Besides the danger of faulty 
findings leading to errors in diagnosis, the rmqualified technician is an economic 
menace to those who have spent the necessary time in proper traming. 

Gone are the days when the Clinical Pathologist resented the advent of the 
Medical Technologist. In the present era of large scale routine laboratory tests 
both in the hospital and at the office, the Medical Technologist has become as 
indispensable as the nurse to the doctor, and the Clinical Pathologist may save 
his valuable time to interpreting and evaluating the findings in his r61e as a 
director and consultant. 

In order to keep the work of the Registry before the profession, a traveling 
exhibit, designed by Doctor Roy R. liracke, has made the rounds of various 
medical conventions, such as the 

American Medical Association — Atlantic City 
Catholic Hospital Association — Chicago 
American Hospital Association — Atlantic City 
Texas State Society of Medical Technologists — Dallas 
Oklahoma State Medical Society — Oklahoma City 
Texas State Medical Society — Galveston. 
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An additional task assumed by tbe Hegistrj' from its inception is the super- 
vision of the training of ^ledical Technologists, lajing down standards for their 
preliminary education as well as the duration and character of the instruction. 
Gradually the requirements were raised from a high sehoor diploma to a mini- 
mum of two years in college, with emphasis on the basic sciences of chemistry 
_ and biology. Universities have been encouraged to ghm a four year course 
leading to degrees of Bachelor of Science in Medical Technolog 3 '', ike last twelve 
months to be spent in a proper hospital laboratory under the supervision of a 
Clinical Patliologist. 

The activiti^ of the commercial schools, organized for gain and offering but 
poor instruction, have been greatly ciurtailed, and their “racket” will die with 
the wider publicity' that is now given to the work of the Registry. The Coxmcil 
on Medical Education and Hospitals of the American Medical Association has 
been very helpful in the approval of schools by sending their field men to inspect 
. the institutions and by issuing a list similar to that of the Registry. Steps are 
how being taken to publish an identical list approved by both bodies. 

The following data for 1938 will be of interest: 


Approved schools: 


Enrdlmenl 

College courses 

22 

749 

Hospital Schools 

123 

577 


— 

— 

Total 

145 

1,326 


A Model Curriculum, the work of Doctor I. Davidsohn of our Board, has 
been distributed to the schools and their students at cost to insure thoroughness 
of instruction and a certain degree of uniformity in teaching. Many registrants 
have sent for the book to aid them in review and post-graduate instruction. 

To keep Aledical Technologists abreast of the times, the Registry is now 
engaged in a survey of the facilities of universities and Boards of Health for 
giving short intensive courses in the various fields of clinical pathology. Aus- 
picious beginnings have already been made in a number of localities. 

A financial report, audited by a certified public accountant, of the income 
and expenditures of the Registry has been submitted to the Executive Com- 
mittee. The satisfactory state of the finances is due to the labor of love on the 
part of , the members of the Board, who serve without compensation, and to the 
voluntary cooperation freely given by the 130 examiners and their aides who 
lea%'e their regular duties to spend a day in examining our applicants, even 
. contributmg the cost of animals and materials. 

The expense of carrying on the work of the Registry’’ is borne almost entirely 
by the $10.00 examination fee. The nominal renewal change of One Dollar 
barelj'- covers the cost of the certificate, roster, and accompanying correspond- 
ence. 

As a result of the ten yearn of activity of the Registry as an integral part of 
the American iSociety of Clinical Pathologists, we may, in all modesty, submit 
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that it has greatly enhanced the prestige of our organization in the medical 
and hospital world. Every certificate that bears our cachet is a potent reminder 
of the important rSle that the Clinical Pathologist plays in the scientific practice 
of medicine. 

The success achieved in the first decade of enrolling close to half of the 
laboratorj’- technicians of the country gives hope of gathering all qualified 
Medical Technologists under our banner in the near future. 

Phu-ip BjLiiKowiTz, M.D., Chairman 
EiANO Ikeda, M.D., Secretary 
Israel Davidsohn, M.D. 

H. H. Foskett, M.D. 

Roy R. EmACKE, M.D. 

Asher Yaguda, M.D. 

Announcement is made that the rental fee for the tmnor sets available from 
the Tumor Registry has been reduced to S2 for the first week and SI for each 
week thereafter. 


Obituary 

Philip B. Matz, M.D. was bom in Baltimore in 1885 and received his early 
education in that City and New York. A graduate of Mather College (Lit. B.) 
of Kansas City University, he received his M.D. in 1908 from the Long Island 
College of Medicine, BrooH3m, New York. He also did postgraduate work at 
Kansas University, St. Louis University, Chicago University, Rockefeller Insti- 
tute for Medical Research and the Michael Reese and Cook Coimty Hospitals 
in Chicago. 

Dr. Matz entered the Government service in 1909 as Assistant Surgeon, 
National Military Home, Leavenworth, Kansas where he seiv^ed as Chief of 
Laboratory. From 1914-1917 he conducted private laboratories in Kansas 
City and Leavenworth, Kansas and also served as consultant serologist to the 
Leavenworth Penitentiary. 

In 1917 he was commissioned 1st Lieutenant M.C., U. S. Army and assigned 
as Chief of Laboratory Service, Camp Travis, Texas, being promoted to Captain 
in 1918. 

After the War, Dr. Matz was commissioned Surgeon (Resen^e) U. S. Public 
Health Ser^dce and served as Chief of Laboratory in various U. S. Public Health 
Service Hospitals imtil his appointment in 1925 as Chief of Medical Research 
in Central Office, which position he held at the time of his death. 

A member of many medical organizations, Dr. Matz was well known as an 
investigator, administrator, and writer and as a physician and pathologist of 
skill and repute. 

He died of coronary sclerosis, June 25, 1938 being survived by his Widow, 
Mother, three Brothers, and three Sisters. In his death the American Society 
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of Clinical Pathologic has lost one of its most valued members and clinical 
pathologists a colleague of distinction. 

Dk. Sauueij WALTHAiiii BuDD, prominent Richmond pathologist, died at 
12:30 A.M., July 27, 1938 at his home “Kingston,” Chatham Hills, after an 
iUness of several months. 

Dr. Budd was taken iU last December with coronary thrombosis, but re- 
covered sufficiently to take up his profession in March. However, on May 14th, 
he became ill again and was confined to his bed imtil the time of his death. 

He was born in 1883 in Petersburg, Virginia. He attended preparatory 
schools in that city and later graduated from Hampden-Sydney College. He 
received his medical degree from Johns Hopkins University and took post- 
graduate work at the University of Freibourg, Germany. Later he served as 
interne at Johns Hopkins Hospital, and then as resident physician there. He 
also practiced in Petersburg and Norfolk before settling in Richmond. At one 
time he, was a member of the faculty of the Medical College of Virghiia, and 
had been a Vice-president of the American Society of Neo-Plastic Diseases. 

Dr. Budd was considered one of the outstanding pathologists of this section 
and at the time of his death was pathologist for. St. Luke’s Hospital, the Retreat 
for the Sick, Hospital, Grace Hospital, Petersburg Hospital and the Virginia 
Industrial Home for Girls. 


EDITORIAL 

The Medical Librahy Association* 

Is your library in your institution, medical school, or county 
medical society a member of the Medical Library Association? 
Is the hbrarian of this library a professional member, and regular 
attendant at meetings? Are you a sustaining member, and do 
you kaow of the very interesting meetings that this association 
holds annually, and of the interesting papers on libraries and 
medical history that can be found only in the quarterly bulletin 
published by the Association? 

It may seem strange to use the editorial pages of this Journal 
to extol the virtues of another society. However, no apologies 
are necessary on this score. These few remarks are not promp- 
ted by any suggestion from the Membership Committee and 
arise purely from the belief that enjoyment can be derived from 
membership in the Medical Library Association, which has been 
in existence now for forty years. The founder and first president 
was Gould, who was followed by Osier as president, and these 
in turn by Chadwick, Jacobi, Dock, Musser, C. Perry Fisher, 
J. C. Wilson, F. R. Packard, Lt. Col. McCulloch, H. L. Taylor, 
Browning, Garrison, Farlow, Barker, Wylde, Tice, Ruhrah, 
Malloch, Steiner, Miss Noyes, Franlcenberger. Several of the 
above illustrious men served for three year terms. Dr. Francis 
of the Osier Memorial Library, was president from 1935 to 1937 
and last year’s meeting at Boston was presided over by Mr. 
Ballard of the Boston Medical Library who is President at this 
time. 

If your hbrary contains five hundred volumes, is open for 
regular use, and maintains a full time librarian it is ehgible for 
membership in this Association. Such membership carries 
with it two votes by representatives sent from your library to 

* Received for publication October, 1938. 
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attend meetings. Librarians also, join as professional members. 
As indi^nduals they have no votes. Physicians interested in 
medical libraries are more than welcome as sustaining members. 

Probably the most important function of the association is 
the maintenance of the Exchange. Every member hbrary has 
profited and has also rendered assistance by the exchange of 
duphcate material. Small libraries have often been able to 
complete very valuable files by this mutually helpful arrange- 
ment. The Medical Library Association is incorporated in the 
state of Maryland. It may receive bequests, donations, and 
endowments. But above all it merits the active support of the 
medical profession. Every pathologist should feel a keen inter- 
est in some local library. That library may be made better 
if he takes a real interest in the Medical Librarj'’ Association, 
either by becoming a sustaining member, or by seeing to it that 
the librarj* that he uses is a member. 


A. H. Sanford 


BOOK REVIEWS 


IniToduclion lo Physiological Chemislry. By Meyer Bodansey, Ph.D., M.D., 
Director of Laboratories, John Sealy Hospital, Galveston, and Professor of 
Pathological Chemistry, University of Texas. Cloth, Ed. 4, 686 pp., 41 fig- 
ures, S4.00. John Wiley & Sons, Inc., New York. 

When a book reaches a fourth edition it may be regarded as having established 
an accepted place in its field. Dr. Bodansky is well qualified, both by his 
standing as an investigator in the field of biochemistrj’’ and his experience as a 
teacher, to discuss authoritatively the subjects covered in this volume. 

The present edition has been thoroughly revised and to a large extent rewrit- 
ten so that it may be said to present adequately and in a very readable manner 
the present status of physiological chemistry with particular reference to its 
relation to clinical medicine. 

This book may be recommended as a thorough, comprehensive and well 
written presentation. While written primarily for the student it may well and 
profitably be numbered among the reference volumes of the physician, path- 
ologist and laboratory worker. 

Taylor’s Practice of Medicine. Edited by E. P. Pototon, M.A., D.M., F.R.C.P. 
(Lond.), Cloth, Ed. 15, 1136 pp., 104 figures, 71 plates, 16 in colors, S8.50. 
William Wood & Co., Baltimore. 

That a book has reached a fifteenth edition is ipso facto evidence that it has 
amply fulfilled the purpose for which it was written. In the twents^-eight years 
which have elapsed since the first appearance this Practice of Medicine has 
become a standard text in England and has long been well and favorably known 
in this Country. This edition maintains the same standard as its predecessors 
and may be recommended as a comprehensive and authoritative reference text. 

The Biology of Arteriosclerosis. By M. C. Winternitz, M.D., R. M. Thoilas, 
M.D., and P. M. Le Compte, M.D. Cloth, 142 pp., 60 figures, in black 
and white and 56 colored plates, S4.00. Charles C. Thomas, Springfield, HI. 
This is a most stimulating study from the Department of Pathology of Yale 
University School of Medicine. 

After commenting, in their introduction, upon the fact that arteriosclerosis 
has long been considered a disease sui generis the cause of which was lost in the 
mists of speculation, the authors emphasize that, after all, the vascular tissues 
are tissues and thus not exempt from the various primary pathological changes 
common to all tissues as a result of disease processes. 

They have, therefore, made extensive studies of the blood supply of vessels 
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their disturbances, whether "adaptive,” "physiologic” or pathological and have 
studied their effects and aftermath. 

Their thesis is hence based on a recognition of the artery as a vascular or 
potentially vascular organ, therefore subject to the same pathological processes 
to which other tis^es are subject. They thus open up and emphasize a fruitful 
field of inquiry. 

It is not necessary to emphasize the standing of the authors and their fitness 
for the investigation they report. 

It can be emphasized, however, that this book is well and clearly written, 
beautifully printed and magnificently illustrated. The black and white figures 
are excellently done and excellently reproduced but the color plates strike a new 
note in the illustration of American books. These are reproductions of Koda- 
chrome microphotographs, in which the color shade and tones are remarkably 
“true to life,” as it were. 

This small volume contams much food for thought. Both authors and 
publisher desen’e the highest commendation for its all around excellence. 

Biological and Clinical Chemistry. By Matthew Steel, Ph.D., Professor of 

Biochemistry in the Long Island College of Medicine, Brooklyn, N. Y. 

Cloth, 770 pp., 15 figures, 88.00. Lea & Febiger, Phila., Pa, 

This is a book intended primarily for the student, both as a teaching text 
and a laboratorj' manual. 

While in the main, it will serve the purpose for which it is intended, a second 
edition will necessitate some revosion, first, of the organization of the book as 
concerns the relative space allotted to the discussion of various phases of bio- 
chemistiyq second, as regards errors not entirely typographical, and finally in 
the discussion of clinical applications. The references cited are not always the 
most recent. 

In general the book wfil serve to call the attention of the student to the ever- 
growing importance of biochemistry' in medicine and the necessity for some 
understanding of its varied phases by the physician. 

Internships And Residencies. Report by The New York Committee on the 

Study of Hospital Internships and Residencies. Cloth, 492 pp., 82.50. The 

. , Coimnonwealth Fund. 

For many a year it was the custom to lay great emphasis and to speak with 
feeling on what the interne owed the hospital, without, however, speaking nearly 
as often or with comparable emphasis upon what the hospital owed the interne. 
In this book is reported in full the results of a thorough and comprehensive 
studj' of the question by a joint Committee organized in 1934. 

The interests of the investigation were focussed, in the main, on these 
questions: 

Are internships and residencies properly correlated with the undergraduate 
curriculum? With graduate teaching? 
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Are they adequately related to the present day requirements of medical 
practice? 

Do the3^ offer continuing instruction and opportunity for thorough prepara- 
tion for medical practice? 

In -what waj's can internships and residencies be changed to improve the 
training of physicians? 

This is a book •which can be studied with profit by the Deans of Medical 
Schools, Hospital Administrators, Hospital Staffs, and indeed, all who have at 
heart the progress of medical education. This is a worth while study honestly 
evaluated and reported. 



NEWS AND NOTICES 

Re^tsion of Constitution and By-Laws 

As . adopted at the meeting of the American Society of Clinical 
Pathologists, Cleveland, Ohio, June 10, 1934 

CONSTITUTION 
Article I — Name 

This organization shall be kno^ as the American Society of Clinical Pathol- 

o^ts. 

Article n — Objects 

The objects of this Society shall be: (a) To promote the practice of scientific 
medicine by a vrider application of clinical laboratorj’- methods to the diagnosis 
of disease; (b) to stimulate original research in aU branches of clinical laboratory 
vork; (c) to establish from time to time standards for the performance of various 
laboratory examinations; (d) to elevate the scientific and professional status of 
those specializing in this branch of medicine; (e) to encourage a closer coopera- 
tion between the practitioner and the clinical pathologist. 

Article III — ^Membership 

Sectiox 1. The membership of this Society shall consist of (a) Fellows, 
(b) Associate, (c) Honorary, and (d) Corresponding Members. 

Sec. 2. Fellows shall be graduates from recognized medical schools who have 
specialized in the practice or teaching of clinical pathologj' (the latter to be in a 
recognized medical school) for at least three years after graduation and who are 
devoting a major part of their time to this field. They shall be members in good 
standing of their county and/or state medical society or provincial medical 
society and of the American Medical Association or the Canadian Aledieal 
Society. For the purposes of this section Clinical Pathology shall be defined 
as that branch of the science and practice of medicine which consists of the 
application of pathologic anatomy, physiologj’-, chemistry, parasitologj- and 
bacteriology to the diagnosis of disease. 

Sec. 3. Associate members shall be graduates of recognized scientific insti- 
tutions who have made such contributions to any of the sciences relating to 
clinical pathology and whose membership will so further the objects of the 
Society as to make them eligible for associate membership. Associate members 

661 



662 


NEWS AND NOTICES 


shall pay the regular dues and have all the privileges of Fellows except those of 
voting and holding office. 

Sec. 4. Honorary members shall have distinguished themselves by research 
or personal sacrifice in the cause of scientific medicine to warrant their recom- 
mendation for election by the Board of Censors. They shall have all the privi- 
leges of active members except those of voting and holding office. They shall 
be exempt from paying dues. 

Sec. 5. Corresponding members shall be residents of foreign countries in 
good ethical standing who have distinguished themselves in any of the branches 
of clinical pathology. 

Article IV — Officers, Members of Standing Committees and Terms of 

Service 

Section 1. The officers of the Society shall consist of a President, a Vice- 
President, a President-Elect and a Secretary-Treasurer. The President and 
Vice-President shall serve for one year. The President-Elect shall enter upon 
the duties of President at the annual meeting following his election. The Secre- 
tary-Treasurer shall serve for three years. 

Sec. 2. The Standing Committees of the Society shall be an Executive 
Committee; a Board of Censors and a Board of Registry of Technicians. 

Sec. 3. Officers and members of Standing Committees are to be proposed by 
the Nominating Committee or nominated from the floor by a Fellow of the 
Society and shall be elected by a majority of the votes cast at the annual business 
session. 

Sec. 4. The Executive Committee shall be composed of six Fellows of the 
Society who shall each hold office for three years or until their successors are 
elected, two to be elected annually. 

Sec. 6 . The Board of Censors shall be composed of six Fellows of the Society 
who shall each hold office for three years or imtil their successors are elected, two 
to be elected annually. 

Sec. 6. The Board of Registry of Technicians shall be composed of six Fel- 
lows who shall each hold office for three years or until their successors are elected, 
two of them to be elected annually. 

Sec. 7. Officers and members of Standing Committees shall transfer 
promptly to their successors all funds, books, manuscripts, vouchers and other 
property of the Society on termination of their offices. 

Article V — Meeting Place 

The time and place of the annual meeting and other meetings of the Society 
shall be determined by the Executive Committee, notice of which shall be mailed 
to ever3’' Fellow at least thirty days prior to such meeting. 

Article VI — Quorum 

Twenty-five Fellows shall constitute a quorum. 
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Article Vn — Amendments 

, This Gonstitution may be altered or amended by a vote of three-fourths of 
, l!ie Fellows, voting at a regular meeting in executive session, provided said 
; alteration or amendment had been submitted to the membership by publication 
or otherwise at least thirty days prior to the annual meeting, 

BY-LAWS 

Article I — ^Applications for Membership 

Application for membership shall be made on a form authorked by the 
Society, signed by the applicant, reconamended by two membem and approved 
. by the local Counselor and the Board of Censors. At least thirty days prior 
to the convention the Secretary shall send a list of applicants to every member 
- of the Society. 

Article jH — Qualification for Membership 

: Section 1. Applicants for fellowship, associate and corresponding member- 
ship approved by the Board of Censors shall be elected by a Ballot of three- 
fourths, of the Fellows voting at any regular meeting. 

Sec. 2. Proposal for honorary membership may be made by a Fellow of the 
Society. Such proposal shall be made in writing and submitted to the Board of 
Censors. On recommendation b}' the Board such proposed member shall be 
elected as provided in Section 1. 

Article m — ^Dues 

Section 1. AH FeHows, Associate Members, and Corresponding Members 
shall subscribe to this Constitution at the time of their election to membership 
and shall pay an initiation fee of Fifteen Dollars (§15,00), payable with the 
application for membership. 

Sec. 2... The annual dues for FeUows, Associate Members, and Correspond- 
ing Members shaU be Twelve DoUars (§12.00), payable December first for the 
following year and if impaid on January first the subscription for the official 
Joiimal wriU lapse. Six Dollars (§6,00) of the annual dues shaU be used as 
subscription for the official Journal. New members elected at the annual meet- 
ng shaU pay dues for the current year of Six DoUars (§6.00) to cover the sub- 
scription of the entire volume of the official Journal for that year. 

Sec. 3. FeHows in arrears for dues for sixty days shaH be notified thereof by 
the Secretary-Treasurer by means of a “return receipt” registered letter. Fel- 
lows in arrears for ninety days shaU be automaticaUy dropped from the roU for 
^on-payment of dues. Within one year after loss of membership for non-pay- 
fflent of dues, Fellows may be reinstated upon payment of aU arrears and 

, current dues. 

Sec. 4, Resignation from the Society shaU be submitted in writing to the 
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Secretary-Treasurer who shall cause the same to be presented to the Executive 
Committee at the next annual meeting and the resignation shall not become 
effective until acted upon by the Executive Committee. No resignation shall 
be accepted from a Fellow or member owing dues. 

Sec. 5. An active member in good standing may become a Ufe member by 
the payment of the sum as hereinafter stated or designated: up to forty-five 
years of age, Three Hundred Dollars (S300) ; forty-five to forty-nine years of 
age, Two Hundred and Eighty-Five Dollars (S285); fifty to fifty-four years of 
age, Twm Hundred and Twenty-Five Dollars (S225) ; fifty-five years of age and 
thereafter. One Hundred and Fifty Dollars (SI 50). 

Article IV — ^Duties of Officers and Standing Committees 

Section 1. The President shall preside at all meetings of the Society. He 
shall appoint the Chairman of the Executive Committee and the Chairman of 
the Board of Censors, be an ex-officio member of aU committees and perform aU 
other duties that devolve on him by custom and parliamentary usage. 

Sec. 2. In the absence from any meeting of the Society of the President, the 
President-Elect and in the absence of both, the Vice-President shall perform the 
duties of President. 

Sec. 3. The President shall appoint the members of aU Special Committees 
enumerated in Article V of these By-Laws except those of the Board of Registrj’- 
of Technicians. He shall also appoint any additional special committees or- 
dered by the Society and shall be empowered to appoint such others as he may 
consider necessary and for which he has secured the approval of a majority of 
the members of the Executive Committee. 

Sec. 4. The Secretary-Treasurer shall keep a correct and permanent record 
of the meetings and the transactions of the Society. He shall furnish a copy of 
this record to the Editor of the official Jouenae for publication, conduct the 
correspondence and perform such other duties as pertain to the office of Secre- 
tary. He shall receive and be the custodian of the funds of the Society except 
the funds of the Board of Registry of Technicians which shall be held by the 
Chairman of that Board. Within thirty days following the close of the annual 
meeting he shall present a budget for the ensuing year which shall meet with the 
approval of a majority of the members of the Executive Committee. He shall 
incur no additional expense during the year without the consent of a majority 
of the members of the Executive Committee. He shall give bond satisfactory 
to the Executive Committee, the cost of which shall be borne by the Society. 
He shall make a complete financial report at the annual meeting of the Society. 
He also shall be ex-officio Secretary of the Executive Committee. 

Sec. 5. The Executive Committee shall be the executive and administrative 
body of the Society during the interval between the regular annual meetings 
and shall be empowered to enter into contracts and authorize such expenditures 
as may be necessary to carry on the affairs and the business of the Society. Its 
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actions alwa^ shall be governed by the Constitution and By-Laws of the 
Society. It shall audit the accounts of the Secretary-Treasurer as often as it 
. deems necessarj’- and the Chaitman shall hold the bonds of the Secretary-Treas- 
urer and the Chairman of the Board of Registry of Technicians. The Com- 
mittee shall meet prior to the executive session of the Society. The Chairman 
shairprepare a report to be made to the executive session of the Society on its 
activities during the intervml between the annual meetings and certify to the 
accounts of the Secretary-Treasurer and the Chairman of the Board of Registry 
of Technicians. , The Committee shall meet also immediately after the annual 
meeting of the Society to transact such business as properly may come before it. 

Sec. 6. The Board of Censors shall investigate all applications for member- 
ship and submit their recommendations at the annual meeting of the Society. 
Thej' shall receive and consider all complaints concerning the conduct of mem- 
bers and present a report at the executive session with their recommendations. 
Suspension or expulsion from membership in the Society shall be by three- 
fourths vote of those members present and voting at a regular executive session. 

Sec: 7. The Board of Registry’’ of Technicians shaU elect its own Chairman 
and Secretary. It shall conduct a Registry of Technicians, receive applications 
for such, pass on their qualifications and issue certificates and renewals of certif- 
icates to those meeting the requirements. It shall investigate schools for the 
traming of technicians and register those approved. It shall conduct a place- 
ment bureau for technicians. Within thirty days following the close of the 
annual meeting the Chairman shall present a budget for the ensuing year which 
shall meet, with the approval of a majority of the members of the E.xecutive 
Committee. He shall incur no additional expense dining the year without the 
consent of a majority of the members of the Board of Registry. The funds of 
the Registry shall be held by the Chairman of the Board who shall give bond 
satisfactory to the Executive Committee, the cost of which shall be borne by the 
Re^tni The funds of the Registry shall be used only for the activities of the 
Registry. The Chairman shall make a complete financial report at the annual 
meetmg of the Society. 

Article V — Special Committees and Editor 

Secxiox 1. A Board of Counselors shall be appointed by the President to 
sem for one year. They shall represent such districts as may be determined by 
the President. It shall be the duty of the Counselors to act m the interest of the 
organization in their respective districts. 

Sec. 2. A Nominating Committee of three Fellows shall be appointed by the 
President at the opening of the annual session, whose duty shall be to prepare a 
list of nominees for the elective offices for balloting by the Society. Additional 
nominations niay be made from the floor. 

Sec. 3. , The President shall appoint a Program Committee consisting of 
three Fellows to serve for one year, the Chairman of which shall be the Secretary 
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of the Society, whose duty it shall be to arrange the scientific program for the 
annual meeting. 

Sec. 4. The President shall appoint a Committee on Exhibits consisting of 
three Fellows, one of whom shall be the Secretary of the Society, to serve for one 
year, whose duty shall be to arrange for scientific and commercial exhibits at 
the annual meeting. 

Sec. 5. The President shall appoint a Research Committee consisting of 
three Fellows, to serve for one year, whose duty it shall be to foster and direct 
collective investigation and to collect from rare or obscure conditions data and 
materials to be made available to Fellows for study. 

Sec. 6. The Executive Committee shall appoint an Editor for the official 
Journal of the Society to serve for a term of three years. The Editor so se- 
lected together with the President of the Society and the Chairman of the Execu- 
tive Committee, shall appoint an Advisory Editorial Board to serve for a period 
of three years. The duties of this Board shall be to foster and supervise all 
official publications of the Society. 

Sec. 7. The Executive Committee shall nominate members to serve on 
the Qualif 3 Tng Board for Pathology in accordance with the stipulations of the 
by-laws of the American Board of Pathology. 

Article VI — ^Awards 

At each annual session the Research Committee may designate a Fellow of 
the Society to receive the Ward Burdick Award. This award shall be in the 
form of a gold medal which shall be presented to that Fellow who, in the opinion 
of the Research Committee, has presented the most meritorious contributions to 
the science of clinical pathology. Rules governing the award shall be made by 
the Research Committee, approved by the Executive Committee and published 
for the information of Fellows of the Society. If, in the opinion of the Research 
Committee, at any annual session no contribution is judged of sufficient merit 
to receive the award, no award shall be made at that session. 

Article VII — ^Elections 

Section 1. The Society shall elect annually by ballot at an executive session 
at the annual meeting the following ofiScere and members of committees: Presi- 
dent-Elect, Vice-President, two Fellows to fill vacancies on the Executive Com- 
mittee, two Fellows to fill vacancies on the Board of Censors and two Fellows 
to fill vacancies on the Board of Registry of Technicians and such other vacancies 
as may have occurred. The Secretary-Treasurer shall be elected in the same 
manner each third year. 

Sec. 2. Election shall be by a majority of votes cast by the Fellows present 
and shall be from nominees proposed by the Nominating Committee or from 
nomination made by any Fellow present. 

Sec. 3. The President-Elect and newly-elected officers shall be inducted into 
office at the conclusion of the meeting. 
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Article Yin — Vacancies 

In the event of a vacancj* occurring in the office of President, the unexpired 
portion of his term of office shall be filled by the Vice-President. Vacancies 
occurring in the offices of Viee-Presidentand Secretary-Treasurer shall be filled 
for the unexpired term of office hy the Executive Committee. If a vacancy 
should occur in the office of President-Elect, at the next annual meeting the 
Society shall elect a President in addition to the officers enumerated in Article 
ATI, Section 1 of the By-La vrs. Interim vacancies occurring on the Executive 
Committee, the Board of Censors and the Board of Registry of Technicians shall 
he filled 'ontil the next annual meeting by the Executive Committee. 

Article IX — Code of Ethics 

SEcnox 1. The Code of Ethics of this Society shall be the same as that of 
the American Medical Association. 

, Sec. 2. It shall be deemed \methical for members to publish objectionabie 
iahoratoiy advertisements in any form vrhatsoever; the Board of Censors shall 
act as judges in the matter, the members having the privilege of appeal to the 
Society at a regular executive session. 

Sec. 3. It shall be considered unethical for a member to lend his name for 
publication in any laboratorj’- advertisement or announcement vhich violates 
the Code of Ethics. The borrowing of names of other physicians, scientists or 
laymen, on the basis of an occasional service or consultation, for purposes of 
advertising or to sanction the work of a laboratory is misleading and unethical. 

Sec. 4. Any system of dividing or rebating fees for laboratory services shall 
be considered imethical. 

Article X — Gift and Bequest Fimd 

Sectiox 1. There shall be established a gift and bequest fund for the fol- 
lowing purposes: Por publication expenses, to pro\dde the dues of indigent 
members, for the pxirpose of research, and for other purposes as approved by 
the Executive Committee. 

Sec. 2. This fimd shall be administered by the Executive Committee. 

Article XT — Standing Rules 

Sectiox 1, The Chairman, at all regular annual meetings, shall first call 
the members assembled to order in executive session for the pxirpose of trans- 
acting such business and appointing such committees as are herein required, 
together with the making of other arrangements consistent with conductiug 
the annual meeting. 

Sec. 2. , Scientific papers presented by Fellows shall be limited to twenty 
minutes; those presented by guests shall not occupy more than thirty minutes. 
A longer time may be granted only by the consent of a majority of the Fellows 
present. 

Sec. 3. The opening discussion on each paper shall be limited to ten minutes; 
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succeeding discussions shall be limited to five minutes each except as extension 
of time may be granted by a majority of the Fellows present. 

Sec. 4. Members desiring to speak twice on any one subject must obtain the 
consent of a majority of the Fellows present. 

Sec. 5. Non-members may be given the privilege of the floor only by consent 
of the majorit}’’ of the Fellows present. 

Sec. 6. A paper read before this Society becomes the property of the So- 
ciety, to be published in the official Journal provided it meets the approval of 
the Advisory Editorial Board, except that the privilege for prior publication may 
be granted by the Editor. 

Sec. 7. Order of Business for Executive Session: 

1. Call to order. 

2. Reading of minutes. 

3. Unfinished business. 

4. Reports of committees. 

5. Election of members. 

6. New business. 

7. Nominations. 

8. Election of officers. 

9. Induction of officers. 

10. Adjourmnent. 

Article XII — ^Parliamentary Procedure 

All parliamentary proceedings at the meetings of this Society shall be gov- 
erned by Roberts’ Rules of Order, except where otherwise pro\dded. 

Article Xni — ^Amendments 

Amendments of these By-Laws must be submitted in writing at the opening 
of the annual meeting and shall be voted upon at the executive business session. 
A majority of the votes cast shall be required to amend. 
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Stewart, C. Wilbur Maryland General Hospital, Laboratorj% Balti- 
more, Md. • 

Wollenweber, Henbt L U. S. Marine Hospital, Baltimore, Md. 

MASSACHUSETTS 

Beck, James S. P Memorial Hospital, Worcester, Mass. 

Burnett, Francis L 205 Beacon St., Boston, Mass. 

Criscitiello, Modestino 8 Bank Row, Pittsfield, Mass. 

fDALRTMPLE, SIDNEY C Ncwton Hospital, Newton, Mass. 

Freeman, William P. O. Box 57, Worcester, Massachusetts 

Glidden, Henry S State Infirmarj', Tewksbury, Mass. 

Hinton, Wm. A 25 Bennett St., Boston, Mass. 

Leary, Olga Cushing 44 Burroughs St., Jamaica Plain, Mass. 

McC.ants, J. M U. S. Naval Hospital, Chelsea, Mass. 

Moran, William G 41 Pondview, Arlington, Mass. 

Rodger, James Y 22 Garden Rd., Lowell, Mass. 

ScHADT, Geo. L 44 Chestnut St., Springfield, Mass. 

Ulrich, Helmuth 99 Bay State Road, Boston, Mass. 

Ziegler, E. E U. S. Marine Hospital, Boston (Chelsea), Mass. 
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MICHIGAN 

Amolsch, Arthto L.. — 3771 W. Piuladelphia Ave., Detroit, Michigan 

Backtjs, R .Hurley* Hospital, Flint, Alichigan 

Beater, Doxald C Woman’s Hospital, 432 E. Hancock St., Detroit, 

hlich. 

Bon'd, 'George L 409 Metz Bldg., Grand Rapids, Alich. 

Brikes, O. a.: Receiving Hospital, Detroit, ilich. 

Brosies, WiELiAii Lewis 2349 Leslie Avenue, Detroit, Alichigan 

Bugeer, John C Univ. of Michigan, Dept, of Pathology, W. Med. 

Bldg., Ann Aihor, jSiichigan 

Clark, H.aret L .634 Alaccabees Bldg., Detroit, Mich. 

Cope, H. E 15-51-1559 Da^dd Whitney Bldg., Detroit, iMich. 

Gamble, W. G., Jr Central Laboratories, 2010 Fifth St., Bay City, 

Mich. 

GotTLD, Sylvester EiiAKirEL .Eloise Hospital, Eloise, Michigan 

Hartman, Frank W Henry Ford Hospital, Detroit, Mich. 

*Hess, Charles L 916 Washington Ave., Bay City, ]Mich. 

Howard, Stact C.. St. Joseph Mercy Hospital, Ann Arbor, ^Michigan 

Htjmphret, Arthur A Loila Y. Post Montgomery Hospital, Battle 

Creek, ?klich. 

Kasper, Joseph Arthur Herman Kiefer Hospital, Detroit, Mich. 

Lewis, W. B... Battle Creek Sanitarium, Battle Creek, Alich. 

Lohr, Oliver W Central Laboratories, 537 !MiUard St., Saginaw 

iMich. 

*j*IcLEOD, K. W. A Parke, Davis & Co., Detroit, i^Bch. 

Morse, Plinn F Harper Hospital, Detroit, Michigan 

Needles, Robert J Henrj' Ford Hospital, Detroit, Mich. 

tOwEN, Clarence I Grace Hospital, Detroit, Michigan 

Owen, Robert G 1551-1559 David Whitney Bldg., Detroit, Mich. 

Patne, C. Allen Blodgett Memorial Hospital, Grand . Rapids 

JBch. 

Prentice, H. R 3404 Oakland Drive, Kalamazoo, Michigan 

Roderick, C. E Battle Creek San., Battle Creek, iMich. 

Roth, Paul. Battle Creek Sanitarium, Battle Creek, j\Cch. 

*Shaep, E. a Parke, Davis & Co., Detroit, Mich. 

*Y.4.gle, Elizabeth M 1530 Seward St., Detroit, NIichigan 

MINNESOTA 


Beedez, George Louis St. Maiy’s Hospital, Duluth, Minn. 

Bbodef.s, a. C Mayo Clinic, Rochester, iDnn. 

Gragg, Richard Mayo Clinic, Rochester, Miim. 

Drake, Charles R GOO Phys. & Surg. Bldg., i\Cnneapolis, Minn. 

Heck^ Frank J Mayo Clinic, Rochester, ilinnesota 

Ikeda, Kano Charles T. iMiller Hospital, St. Paul, iS'Iinn. 

Kebnohan, J. W hlayo Clinic, Rochester, J>Iinn. 

tKviTEUD, Gilbert 1969 Princeton Ave., St. Paul, Miim. 

Lufkin, Nathaniel H iVIinneapolis General Hospital, h'linneapolis, 

Minn, 

MacCarty, Wm. C.ARPENTER..IMa 5 ’’o Clinic, Rochester, IMinn. 

Magath, Thomas B ^layo Clinic, Rochester, Minn. 

McDonald, John R 'Mayo Clinic, Rochester, ^linn. 

ilEEKERT, G. L. 1245 Medical Arts Bldg., Mnneapolis, Minn. 

Noble, John F Ancker Hospital, 495 Jeferson, St. Paul, Minn. 

Pahkhill, Edith Mayo Clinic, Rochester, Minn. 

Powell, W. N Mayo Clinic, Rochester, Minn. 

Robertson, H. E jMajm Clinic, Rochester, Minn. 

Rosenow, Edward C Ma 3 'o Foundation, Rochester, IMinn. 

Sanford, A. H hlayo Clinic, Rochester, IMinn. 

*^*Sheard, Charles Mayo Clinic, Piochester, Minn. 
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Staxgl, Eeed H 101 — ^7tli Ave., So., St. Cloud, ]Minn. 

•Watkins, Chaeues H Mayo Clinic, Rochester, Minn. 

Welebhock, W. L. a Mayo Clinic, Rochester, Minn. 

Wells, Arthur H St. Lukes Hospital, Duluth, Mnn. 

**WiLSON, Louis B Mayo Foundation, Rochester, Mnn. 

MISSISSIPPI 

Henthoene, John C hlississippi Baptist Hospital, Jackson, Miss. 

tLippiNCOTT, Leon S Vicksburg Sanitarium, P.O. Bo.t 231, Vicksburg, 

bliss. 

White, E. T Leyser Building, Greenville, Miss. 

MISSOURI 

Hagebusch, Omee E. 4500 Olive Street^ St. Louis, Mo. 

Hanan, Eenest B Poster Bldg., Bolivar, Mo. 

tHELWiG, FEEBiNANn C St. Lukes Hospital, Kansas City, Mo. 

Ives, George 3720 Washington Blvd., St. Louis, Mo. 

TCatt:, Samuel David Wall Bldg., 3903 Olive St., St. Louis, Mo. 

Eebe, Russell W 1827 E. 59th Street, Kansas City, Mo. 

Klenk, Chas. L 420 Metropolitan Bldg., St. Louis, Mo. 

Koritschonee, Robert 4949 Rockhill Road, Kansas City, Mo. 

Lederer, Arthur TJ. S. Vet Hosp., Jefferson Barracks, Mo. 

Narr, Frederick C Research Hospital, Kansas City, Mo. 

Neal, M. Pinson University of blissouri, Columbia, Mo. 

PoRTUONDO, B. C 1402 S. Grand Ave., St. Louis, Mo. 

Roberts, John R 3720 Washington Blvd., St. Louis, Mo. 

Rosedale, Raymond S Washington University, St. Louis, Mo. 

Stone, Murray C 542 Medical Arts Bldg., Springfield, Mo. 

Trimble, Williaji K 836 Professional Bldg., Kansas City, Mo. 

MONTANA 

tPETERSON, Raymond F Murray Clinic, Butte, Montana 

Walker, Thomas F Medical Arts Bldg., Great Falls, Mont. 

NEBRASKA 

Baker, Charles P 5023 Nicholas St., Omaha, Neb. 

Bebuer, Miles J 925 Stuart Bldg., Lincoln, Neb. 

Covey, George W 805 Sharp Bldg., Lincoln, Neb. 

Manning, Ernest T 1407 Medical Arts Bldg., Omaha, Nebr. 

McCurdy, Thomas Creighton University, Omaha, Nebraska 

Moody, W. B 530 Medical Arts Bldg., Omaha, Nebr. 

Moran, Clarence S Creighton Medical School, Omaha, Neb. 

Neely, J. M 3026_Puritan Street, Lincoln, Neb. 

Rubnitz, a. S Medical Arts Bldg., Omaha, Nebr. 

Russum, Benjamin C 306 N. 14th St., Omaha, Nebr. 

tToLLMAN, James Perry 42nd & Dewey Ave., Omaha, Nebraska 

•Wyandt, bliss Helen University of Nebraska, College of Medicine, 

Omaha, Nebr. 

NEVADA 

fPAEsoNs, Lawrence 235 West 6th Street, Reno, Nev. 

NEW HAMPSHIRE 

tbliLLER, R. E Dartmouth bledical School, Hanover, N. H. 

NEW JERSEY 

Antopol, William A 201 Lyons Ave., Newark, N. J. 

Bernhard, William G 142 Clinton Ave., Newark, N. J. 
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Boughto^:, T. H Merces Hospital, Trenton, Hew Jersey 

Bbaxtksteix, William P 831 Boulevard East, _Weehawken, New Jersey 

Brown, Lewis 160 Roseville Ave., Newark, New Jersey 

Casilli, Aethcb Ratmoki). ..618 Newark Ave., Elizabeth, N. J. 

Casselman, a. J .301 N. 2nd St., Camden, N. J. 

*DoiiAXSKr, Thaddbus J 145 New York Ave., Jersey City, N. J. 

’Englander, Charles 41 Hillside Ave., Newark, N. J. 

Fendrick, Edward 17 Watson Ave., East Orange, New Jersey 

Goldberg, Samuel A 169 Gregorj' Ave., West Orange, Newark, New 

Jersey 

GR.iT, John W... ...142 Clinton Ave., Newark, N. J.' 

Halts ACH, Robert 513 Alain Street, Toms River, New Jersey 

Iaaplan, Herman B 324 — 44th St., Union City, N. J._ 

Kastler, Franz 54 Ames Avenue, Rutherford, N. J. 

Kilduffe, Robert A ’. . .Atlantic Citj' Hospital, Atlantic City, N. J. 

Kim, Gat B... St. Joseph’s Hospital, Paterson, N. J. 

Keshner, Alexander 20S W. Aliiton Ave., Rahway, N. J. 

Ldwr, O.. 190 Clinton Ave., Newark, N. J. 

Martland, H. S City Hospital, Newark, New Jersey 

AliNiER, Carl L 25 N. Harrison Street, East Orange, N. J. 

Pons, Carlgs A... 501 Grand Avenue, Asbury Park, New Jersey 

’von Der Leith, John F 921 Bergan Ave., Jersey City, N. J. 

fYAGCDA, Asher 88 Clinton Avenue, Newark, N. J. 

NEW MEXICO 

tBsAM, Mark P First National Bank Bldg., Alburquerque, N. 

Alex. 

NEW YORK 

*Abel, Harold A 225 W. 86th St., New Y'ork, N. Y. 

Aronson, William 150 E, 182nd St., New York, N. Y. 

Baker, AIargaret A Bay Ridge Sanitarium, 437 Ovington Ave., Brook- 

lyn, N. Y. 

Bergstrom, Victor W 21 Park Avenue, Binghamton, New York 

Bleter, Leo F 117 Lexington Avenue, Elmira, New York 

Boettiger, Carl 3640 Bowne St., Flushing, N. Y. 

Bower, George C Alarcy State Hospital, Alarcy, N. Y. 

Brooks, Henrt T 47 — 3rd Ave., New York, N. Y. 

Brown, Herbert R 215 S. Goodman St,, Rochester, N. Y. 

Btjxbahm, Edward J ; 282 Amhurst Ave., Jamaica, N. Y. 

Clemmer, J. J 136 South Lake Street, Albany, N. Y. 

CocHEH, Lindslet F. 205 East 69th St., New York, N. Y. 

CoNNERT, Joseph E 75 East 55th St., New York, N. Y. 

Cornwall, L. H... 30 East 76th Street, New York, N. Y. 

CcRPHET, Theo. J Meadowbrook Hospital, Hempstead, L. I., N. Y. 

Curtis, Stephen Horace 80 1st St., Troy, New York 

Darlington, Chas. G 209 East 23rd St., New York, N. Y. 

Deebt, Irving AI Brooklyn State Hospital, Brooklyn, N. Y. 

deVeer, J. Arnolb 101-32— 97th St., Ozone Park, N. Y”. 

Eggston. Andrew a 653 Park Ave., New York, N. Y. 

Elton, Norman W. Alillard Fillmore Hospital, Buffalo, N. Y. 

Erskine, Earl B Alarj* Immaculate Hospital, 152-11 89th Ave., 

Jamaica, N. Y. 

Exton, William G 135 Central Park W., New York, N. Y. 

Fein, M. J — 2602 Avenue M, Brooklyn, N. Y. 

Garber, C. Z Roosevelt Hospital, 59th St. & 9th Ave., New 

^ V . York, N. Y. 

Caspar, Ibtvan Antal Rochester General Hospital, Rochester, N. Y. 

*Gettleh, a. O .400 E. 29th Street, New York, N. Y. 

Gilbert, Ruth 116 N. Allen St., Albany, N. Y. 
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‘Groat, "WiiitJAM A 105 Rugby Rd., Syracuse, N. Y. 

TTat.a , Wilmam W 30-20 29th St., Long Island City, N. Y. 

Henderson, R. C 2085 University Avenue, Bronx, New York City, 

N. Y. 

Hildman, Oliver S 140 E. 54th St., New York, N. Y. 

Jacobs, Wm. E 408 Richmond Ave., Buffalo, N. Y. 

Kelly, Frank L 7035 Broadway, Jackson Heights, L. I., N. Y. 

Kelly, Wm. E State Hospital, MddletowR, N. Y. 

Kilman, Joseph E Harlem Valley State Hospital, Wingdale, N. Y. 

Klempereil Paul 370 Central Park West, New York, N. Y. 

Larimore, Louise Doddridge. 750 Riverside Drive, New York, N. Y. 

Lebowich, Joseph Saratoga County Laboratory, Saratoga Springs, 

N. Y. 

Lindsay, Sajiuel T St. Mary’s Hospital, Rochester, N. Y. 

Loder, Margaret M United Hosp., Port Chester, New York, N. Y. 

Love, John W. P Wilson Memorial Hospital, Johnson City, N. Y. 

MacNeal, Ward J 303 E. 20th St., New York, N. Y. 

Marten, M. Edward 152 Lenox Rd., Brooklyn, N. Y. 

Maslon, Morris 43 Coolidge Ave., Glens Falls, N. Y. 

McCullough, Kendrick Grasslands Hospital, Valhalla, N. Y. 

Meyer, Leo M 1215 Newkirk Ave., Brookljm, N. Y. 

Miller, JohnK Division of ' Laboratories & Research, Dept, of 

Health, State of N. Y., Albany, N. Y. 

Moitrier, W 1219 Dean St., Brooklyn, N. Y. 

Morrison, Maurice 250 Ocean Parkway, Brooklyn, N. Y. 

Mueller, E. Theodor 1153 Oliver St., North Tonawanda, N. Y. 

Myers, J. T 47 — ^3rd Avenue, New York, N. Y. 

Paltauf, Rudolf M 344 W. 72nd St., New York, N. Y. 

Peckhaji, a. L 17 Adriance Ave., Poughkeepsie, N. Y. 

Penke, Madeline 104-27 41st Ave., Corona, N. Y. 

Priestman, Gordon Kings Park State Hospital, Kings Park, L. I., 

N. Y. 

‘Rabson, S. Milton 160 W. 72nd St., New York, N. Y. 

•Richter, Maurice N 630 W. 168th St., New York, N. Y. 

Rohdenburg, George L 25 Central Park/West, New York, N. Y. 

Rosenthal, Nathan 51 East 90th St., New York, N. Y. 

Saccone, Andrea 334 E. 116th St., New York, N. Y. 

tST. George, A. V 19 W. 55th St., New York, N. Y. 

ScHLEiFSTEiN, JOSEPH 1 785 Park Avenue, Albany, New York 

ScuLLARD, Garner House of Good Samaritan, Watertoira, N. Y. 

Shafer, Rudolph J 163 East 1st St., Corning, New York 

SniRMER, Emilie C 596 St. Marks Ave., Brooklyn, N. Y. 

Silverman, I. jEnoiiE 1475 Grand Concourse, New York, N. Y. 

Smith, Esmonde B 118— 8th Ave., Brooklyn, N. Y. 

“SoNDERN, Frederic E 180 W. 58th St., New York, N. Y. 

Steen, H. M Buffalo Hospital of Sisters of Charity, 1833 Main 

St., Buffalo, N. Y. 

Stillman, Ralph G 525 East 08th St., New York Hospital, Room 

F-512, New York, N. Y. 

Strong, Kenneth 7 Glendale Ave., Albany, N. Y. 

Stoutton,W. R Rockland State Hospital, Orangeburg, N. Y. 

Taub, Jacob 1807 Seminole Ave., Bronx, N. Y. 

'Thalhimer, William 30 Beekman PI., New York, N. Y. 

ITnoMAs, Walter S Clifton Springs San., Clifton Springs, N. Y. 

Vauoh^, Stuart L 187 Linwood Ave. Buffalo, New York 

Wall, William Arthur. .... .134 Homer Avenue, Cortland, N. Y. 

Warwick, IvIargaret 610 Potomac Ave., Buffalo. New York 

Wescott, Adeline Mat 70 Dubois St., Newburgh, N. Y. 

Wiener, Alexander S 64 Rutland Road, Brooklyn, N. Y. 

Wright, Arthur W Union University, Dept, of Pathology, Albany, 
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NORTH CAROLINA 

Babhex, Habtet P... P. O. Box 973, Charlotte, North Carolina 

BBO-sT^r, Robeet Neib .Yelerans' Administration, Oteen, N. C. 

Bueutt, James B....... TJniv. of North Carolina, Chapel ELill, N. C. 

Bteses; Thomas HEJn>EBSOK.Watts Hospital, Darham, North Carolina 
fToDD, Lesxee Ci... 703 Professional Bldg., Charlotte, N. G. 

NORTH DAKOTA 

Beesuch, Pattu J J . . .Northwest Clinic, Minot, North Dakota 

ILaesox, Leon^.abd W Clinic Bldg., Bismarck, N. D. 

OHIO 

*Dp-AK, Chaeees a. 4935 Olentangj* Blvd., Columbus, Ohio 

Fabler, Albert. .19 W. 7th St., Cincinnati, Ohio 

Fibleb, Bostwell S.. 700 North Park Street, Columbus, Ohio 

Fowleb, Kexneth 8S0 Fidelity 2vledical Bldg., Dayton, Ohio 

Gebmak, W. M.... ....... Good Samaritan Hospital, Cincinnati, Ohio 

Goekrikg, Cabl 312 National Exchange Bank Bldg., Steubenville, 

Ohio 

Gollblatt, Habrt 20S5 Adelbert Road, Cleveland, Ohio 

Hadex, PuEssell L.... 2020 E. 93rd St., CIe%’eland, Ohio 

Hathaway, BtjbbIMabsh 71 Highland, Mansfield, Ohio 

Hehzbekg, Mortimer Jewish Hospital, Cincinnati, Ohio 

Kitzhiller, Karl V.. 3129 Jefierson Ave., Cincinnati, Ohio 

Klhte, Bexj.amin* S Mt. Sinai Hospital, Cleveland, Ohio 

Kbameb, G. B., Youngsto^vn Hosp. Laboratory’, Yoimgstown, 

Ohio 

Leiceliter, John’YT The Christ Hospital, Cincinnati, Ohio 

Oesterlix:, E. J.,.; Springfield, Ohio 

PoLiKG, Robert E 2218 Market Street, Youngstown, Ohio 

Potter, F, C 250 W. Cedar St., Akron, Ohio 

Ramsey, Thomas L 225 Michigan St., Toledo, Ohio 

tREtXHAHT, H-ARRy L 1711 Essex Road, Columbus, Ohio 

Saylor, Edward L 190 N orth Portage Path, .Akron, Ohio 

ScHADE, A. E 320 iVIichigan St., Toledo, Ohio 

toHAWEEEH, iDx. Rcevcs Bldg., Dover, Ohio 

Shillixg, E. R... 345 E. State St., Columbus, Ohio 

SiMBsox, Walter M Miami Valley Hospital, Da 3 rton, Ohio 

SteijvBeeg, Berkhard Toledo Hospital, Toledo, Ohio 

Stbae.s, Retibek. St. Luke’s Hospital, Cleveland, Ohio 

vox Ha.am, EiiMERicH Ohio State University, Dept, of Pathology, 

Columbus, 'Ohio 

Yotjxg, Axxa M 1800 East 105th Street, Cleveland, Ohio 

Zbtxdex, Theodore 412 Colton Bldg., Toledo, Ohio 

OKLAHOMA 

Bailey, William H.. Wesley Hospital, Oklahoma City, Okla. 

Chamberlaix, Elizabeth M..724 Shawnee Ave., Bartlesidlle, Okla. 

Hddsox, Margaret G 411 Medical Arts Building, Tulsa, Okla. 

Hell, W.ativeM, University Hospital, Oklahoma City, Okla. 

fexEB, H. G..... 1200 N. Walker, Oklahoma City, Okla. 

ISelleh, Wilbur F 119 N. Brody, Medical Arts Bldg., Oklahoma City, 

-sr ' . Okla. 

^lETEBs, W. A.. .Camp 870, Cache, Oklahoma 

Myers, R. E... 230 Osier Bldg., Oklahoma City, Okla. 

Nauheim, Herbert Sally lilomingside Hospital, Tulsa, Okla. 

g^Eiaox, I. A St. John’s Hospital, Tulsa, Okla. 

iURLEY, Ipuis A 763 Asp Ave., Norman, Okla, 
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OREGON 

tFosKETT, H. H Medical Arts Bldg., Portland, Ore. 

Lawrence, Harriet J 819 Selling Bldg., Portland, Ore. , 

iVlANLOVE, C. H 5725 S. Stark St., Portland, Ore. 

Osgood, Edwin Eugene TJniv. of Ore. Med. School, Portland, Oregon 

Robertson, T. D 3215 N.E. 15th Avenue, Portland, Ore. 

PENNSYLVANIA 

Anderson, Horace B .U. S. Nat'l Bank Bldg., Johnstown, Pa. 

Baker, M. H 6045 Bunkerhill St., Pittsburgh, Pa. 

Bauer, John T Pennsylvania Hospital, 8th and Spruce Streets, 

Philadelphia, Pa. 

Beek, W. P Times Medical Building, Ardmore, Pa. 

*Boerner, Fred 3403 Huey Ave., Drexel Hill, Pa. 

Broytn, Claude P 1930 Chestnut St., Room 603, Philadelphia, Pa. 

Bruecken, a. J St. Francis Hospital, Pittsburgh, Pa. 

Brumbaugh, A. S 1312 — 11th St., Altoona, Pa. 

Bucher, Carl Joseph The Westburj’, 15th and Spruce Sts., Philadelphia, 

Pa. 

Camero, a. R ’. 4107 Chester Avenue, Philadelphia, Pa. 

Clark, J. H Maple Ave. and Washington Lane, Wyncote, Pa. 

Cohen, Mortimer 5615 Bartlett Street, Pittsburgh, Pa. 

Crawford, B. L Jefiferson Hospital, Philadelphia, Pa. 

DeWan, Charles H 604 So. Wilbur Ave., Sayre, Pa. 

*Faught, F. Abhlet Medical Tower, 255 S. 17th St., Philadelphia, Pa. 

Fetterman, George H Pittsburgh City Hospitals and Homes, Maywiew, 

Pa. 

Fox, Herbert William Pepper Laboratory Hospital of the IJniv. 

of Pa., Philadelphia, Pa. 

Funk, Erwin Deaterlt Reading Hospital, Reading, Pa. 

Grat, j. R. T., Jr 408 Market St., Chester, Pa. 

Hartman, Geo. 0 740 E. State St., Sharon, Pa. 

Helmbold, Theo. Raymond. .5215 Celia PL, Pittsburgh, (24) Pa. 

Hobbs, Robert E 28 E. Centre St., Shenandoah, Pa. 

Hollingsworth, I. Pem., P...33 So. High St., West Chester, Pa. 

fHuNT, Henry F 404 Ferry St., Danville, Pa. 

Jaishon, Philip 10 South Avenue, Media, Pa. 

Janjigian, Robert R 1043 Wyoming Ave., Forty Fort, Pa. 

Joyce, F. W 4001 California Ave., Pittsburgh, Pa. 

Kastlin, George Jacob 401 Jenkins Bldg., Pittsburgh, Pa. 

Keasbey, Louisa E Lancaster General Hospital, Lancaster, Pa. 

Kennedy, Patrick James 65 Fairview Avenue, Lansdowne, Pa. 

Kolmer, John A ^1 Montgomery Ave., Bala-Cynv’yd, Pa. 

Konzelmann, Frank AV 3638 N. 2lBt St., Philadelphia, Pa. 

Kotz, a. L Easton, Pa. 

Lennon, Hebshel C 314 Linden Ave., Glenside, Pa. 

•Lueders, Charles W 1930 Chestnut St., Philadelphia, Pa. 

Lund, Herbert 10 N. Mt. Vernon Ave., Uniontown, Pa. 

Lynch, Frank B., Jr Germantown Hospital & Disp., Germantown, 

, Philadelphia, Pa. 

Mayhew, J. Morgan 419 S. Main St., Greenburg, Pa. 

McCloskey, Bernard 338 Locust St., Johnstown, Pa. 

McCraARY, Thomas W 1301 Virginia Ave., Monaca, Pa. 

^McFarland, Joseph 542 W. Hartler St., Mt. Airy, Philadelphia, Pa. 

Menlowe, Patterson M 1231 Evans Ave., McKeesport, Pa. 

Meranze, David R 7122 Cresheim Road, Germantown, Philadelphia, 

Milstead, Laurence C Sacred Heart Hospital, Allentown, Pa. 
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SfoTEB, Rat P.. .1225 Highlsiid Bldg., Pittsburgh, Pa. 

Paul, Jokn' D.. 3112 N. Broad Street, Philadelphia, Pa. 

PtjscH, Lewis C - York Hospital, York, Pa. 

R.ithmell, TnoiiAS K ...Norristown State Hospital, Norristown, Pa. 

Rat, Hr.vRT 3il 5040 Jenkins Arcade, Pittsburgh, Pa. 

tREiiLwrN’, Stajtlet P Lankenau Hospital, Philadelphia, Pa. 

Rsinees, Chahles Robt....-. 741 Washington St., Huntin^on, Pa. 

Riceaedso?.', Russell 320 So. 16th St., Philadelphia, Pa. 

Roth, Joseph F. . ............. 149 Dana Street, Wilkes Barre, Pa. 

Roxhboce, H. a., Je,. . - ..... .821 N. Bishopthorpe, Bethlehem, Pa. 

RxTBENSXokE, A. I .2005 Spruce St., Philadelphia, Pa. 

SAPPiKGTOjr, S. W P. O. Box 81, Bryn Mawr, Pa. 

SiCKEL, Geoege B 525 Welsh St., Chester, Pa. 

Suipsox, JoHX C. .920 Swede St., Norristown, Pa. 

Smith, Laweekce W Temple School of Medicine, Broad Street at 

Ontario, Philadelphia, Pa. 

SoLOFF, Louis A. 611 Rising Sun Avenue, Philadelphia, Pa. 

Spaeth, William L. C 5000 Jackson St., Frankford, Philadelphia, Pa. 

Stew.aet, He^tet 230 Baltimore St., Gettysburg, Pa. 

Steumia, Max M Brjm ^Vlawr Hospital, Bryn Mawr, Pa. 

Tatloe, Fe-axces D State Hospital, Philipsburg, Pa. 

VajtHobx, Heemax H 2339 North 4th Street, Harrisburg, Pa. 

Wexxer, Johx J 941 Hamilton Street, Allentown, Pa. 

Wejtkee, Thoslas J 150 S. Washington St., Wilkes Barre, Pa. 

Willetts, Ehkest W Professional Bldg., Pittsburgh, Pa. 

WuETZ, JoHX G Homeopathic Hospital, 5230 Center Ave., Pitts- 

burgh, Pa. 

Yaedumiax, Keikoh Yeghia.. 821 N. Beatty Street, Pittsburgh, Pa. 

ZiLLESSEK, Frederick O Easton Hospital, Easton, Pa. 

SOUTH CAROLINA 

tJoHXSOX, F. B. Med. Col. of So. Carolina, Charleston, S. C. 

Ltkch, Kenxeth M Medical College of S. C,, Charleston S. C. 

Plowdek, H. H 2020 Hampton Ave., Columbia, S. C. 

Rigbt, H.ALLtE Claek 618 Glendale Ave., Spartanburg, S. C. 

Sate, E. B ; Spartanburg General Hospital, Spartanburg, 

S. C. 

Towesekd, Eleaxoe W 120 Tradd Street, Charleston, S. C. 

TENNESSEE 

Diggs, L. W... University of Tenn., Memphis, Tennessee 

*^HAMiLTqN*, Joseph F 1283 Vinton Avenue, i^ierapbis, Tenn. 

Leake, N. E 899 Madison Ave., Memphis, Term. 

McIxtosh, JoHK A 1933 Vinton Avenue, Memphis, Tenn. 

fMoss, Thomas Chestee Methodist Hospital, Memphis, Tenn. 

ScHMiTTOU, L. V 1122 Exchange Bldg., Memphis, Tenn. 

Spitz, Hermak., 325 Lambuth Bldg., Nashville, Tenn. 

TEXAS 

^muLAR, JoHX JdsE Methodist Hospital, Fort Worth, Texas 

Bell, Marvix D 1109 Medical Axts Bldg., Dallas, Tex. 

Bl.ack, j, H 1^05 Medical Arts Bldg., Dallas, Texas 

Bodaxskt, hlETER John Sealy Hospital, Galveston, Tex. 

Bohls, S. V , — 410 E. 5th St., -Austin, Texas 

^R-ADEx, Albert H .St. Joseph’s Infirmary, Houston, Texas 

C.ALBWELL, George T Baylor Aledical College, Dallas, Texas 

^ULTER, W. W. 422-24 Medical Arts Bldg., Houston, Tex. 

CopoBTH, JoHX L... 3121 Bryan Street, Dallas, Texas 

Hui^et, S, H.. .600 W. 10th St., Fort Worth, Texas 
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Jackson, J. Wahren 913 Norwood Bldg., Austin, Texas 

Keilleu, Violet Hannah 4218 Austin, Houston, Texas 

Kemp, Hardy A Baylor University, Dallas, Te,xas 

Lewis, Seaborn J 507 Goodhue Bldg., Beaumont, Texas 

AIahr, William L 610-11 U. S. Nat’lBank Bldg., Galveston, Tex. 

iMooRE, John M Medical Arts Bldg., San Antonio, Texas 

Owen, Mat Medical Arts Bldg., Fort Worth, Texas 

Robinson, J. E IGngs Daughters Hospital, Temple, Texas 

Stout, B. F 730 Medical Arts Bldg., San Antonio, Texas 

Stout, Sidney E 1028 Fifth Avenue, Fort Worth, Texas 

Terrell, T. C Medical Arts Bldg., Fort Worth, Texas _ 

Todd, D. A 1502 Nix Professional Bldg., San Antonio, Tex. 

Turner, George 913 First Nat’l Bank Bldg., El Paso, Texas 

Venable, Douglas R 2010 Garfield St., Wichita Falls, Tex. 

Williford, Herman B 927 San Jacinto IBldg., Beaumont, Texas 

UTAH 

fOGiLViE, Orin a 916 Military Drive, Salt Lake City, Utah 

VERMONT 

tBuTTLES, E. H 457 So. Willard St., Burlington, Vt. 

VIRGINIA 

IBeck, Regena Cook Stuart Circle Hospital, Richmond, Va. 

Bray, W. E University of Virginia, Charlottesville, Va. 

Dardinski, V 2606 N. Globe Rd., Arlington, Va. 

Graves, Kenneth D Medical Arts Bldg., Roanoke, Va. 

♦Martin, Walter B 339 Boush St., Norfolk, Va. 

Roche, Mary E St. Vincent’s Hospital, Norfolk, Va. 

Shaw, Frederick W 2417 Rosewood Avenue, Richmond, Va. 

Vaughan, Warren T 808 Professional Bldg., Richmond, Va. 

WASHINGTON 

Balle, Alfred L Providence Hospital, Seattle, Wasliington 

Cefalu, Victor 1001 Cobb Bldg., Seattle, W^ash. 

Edgar, Jasies D 1115 Overbluff Rd., Spokane, Washington 

Jensen, Clyde R 1114 Boylston, Seattle, Wash. 

Magnusson, G. a 1420 Medical & Dental Bldg., Seattle, Wash. 

IMcColl, Charles R St. Joseph Hospital / Tacoma, Wash. 

tNiCKsoN, D. H 4405— 55th Street, N.E., Seattle, Wash. 

Patton, Frank R Paulsen Medical and Dental Bldg., Spokane, 

Wash. 

Patton, M. M 264 Paulsen Bldg., Spokane, Wash. 

Shibey, Ralph W 102 S. 9th Ave., Yakima, Washington 

Stier, Robt. F. E 478 Medical and Dental Bldg., Spokane, Wash. 

Terry, B. T,'. Tacoma General Hospital, Tacoma, Washington 

WEST VIRGINIA 

Fenton, Clement C iMedical School, W. Va. University, Morgantown, 

W. Va. 

tHoDGEs, F. C 800 First Nat’l Bank, Huntington, W. Va. 

Matthews, A. R. K City Laboratory, 717J Ann St., Parkersburg, 

W. Va. 

Sheppe, Wm. M Wheeling Clinic, Wheeling, W. Va. 

Sinclair, Marshall VT Bluefield Sanitarium, Bluefield, W. Va. 
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WISCONSIN 


Allebach, H. K. B .Milvraukee Hospital, Jklilvraulcee, Wis. 

Baeta, E. F .425 E. Wisconsin Ave., AClwaukee, Wis. 

BatIiEt, Wi£. E. G. 715 S. lOth St., La Crosse, Wis. 

DicKEiiMAN*K, Lorin* Eni-tER.. .2212 Doty Street, Oshkosh, Wis. 

Ekzeb, Nohbert.... .Mt. Sinai Hospital, ^Milwaukee, Wis. 

Foed, John L St. Vincents Hospital, Green Bay, Wis. _ 

Geiee, J- C School of Medicine, Alarquette University, Mil- 

waukee, Wis. 

Hertzog, AiiBBOSE J. Luther Hospital, Eau Claire, Wis. 

Pessin, SAiiUEb B.,... 720 S. Brooks St., Madison, Wis. 

Seeemak, John J 79 E. Wisconsin Ave., Milwaukee, Wis. 

&XOTA 1 .L, W. H.... Service Memorial Institute Bldg., Madison, Wis. 

tTHAEiNGEE, E. L 23 W. Wisconsin Ave., Alilwaukee, Wis. 

Vax Hecke, Leaxbee J 237 W. Wisconsin Ave., Milwaukee, Wis. 

WYOMING 

tZxrcKEEiiA 2 s, SAiniEn S 1605 Capital Avenue, Cheyenne, Wyoming 


ALPHABETIC LIST 


•AbeLj.Haeoed a. . .New York, N. Y. 

**Achaed, Chas Paris, France 

Ad-aheiewicz, L. L....San Diego, Cal. 
Aeburgee, Hxjtet E,. 

Indianapolis, Indiana 
.^LEBACH, H. K. B . .Milwaukee, Wis. 

t-A-LuiiN*, W. M Hartford, Conn. 

Amolsch, a. L.. Detroit, iSIich. 

An*dehson', Horace B. 

Johnstown, Pa. 

ArfDEEWs, V. L Glendale, Calif. 

And^-jae, Johk JdsE 

Fort Worth, Texas 
A^ciopoi/, WiLEiAit A.. .Newark, N. J. 

Aekts', Aaeok. .Chicago, 111. 

Aeoksox, WiiiEiAM,.New York, N. Y. 

Apfeubach, Care W Chicago, 111. 

AEOxsTEiir, C. G... Washington, D. C. 
Asseestise, St.axeet jM. 

Windsor, Ontario, Can. 

iATEES, A. J Atlanta, Ga. 

Backus, Geekx R Flint, Alichigan 

**Baez, M. AIaetisez 

Mexico City, Mex. 
Baieet, Wm. H..Oklahoma City, Okla. 

Baker, Chaeees P; Omaha, Neb. 

Baker, Margaret A..Brooklyn, N. Y. 

Baker, M. H Pittsburgh, Pa. 

Bale, Ho WARB A.,., San Diego, Calif. 
Balee, Aeereo L... . . . .Seattle, Wash. 
B.Ait'Ks, H. McM.. ..Indianapolis, Ind. 
Barret, Hae\'et P. Charlotte, N. C. 

E.ARTA, E. F Milwaukee, W^is. 

Bates, Lewis B. . .Ancon, Canal Zone 

Bauer, J. A Hamilton, Canada 

Bauer, Johji T. . ^ . .Philadelphia, Pa. 
Bateet, WiL E. G La Crosse, Wis. 


fBEAii, Mark P. 

Albuquerque, N, Mex. 
BEAUCHEimr, Joseph A. 

Middletown, Conn. 

Beater, D ox alb C Detroit, Mich. 

Beck, James S. P. . .Worcester, Alass. 
Beck, Regexa Cook... R ichmond, Va. 

Beeiveau, R. A Lewiston, Me. 

Belk, W. P Ardmore, Pa. 

Beee, Jebet S Waterbury, Conn. 

Beee, Marvix D Dallas, Texas 

Bexjaaux, E. L Evanston, III. 

Bebbez, George L Duluth, Alinn. 

Bergstrom, Victor W. 

Binghamton, N. Y. 

Berxh-ard, Wm. G Newark, N. J. 

Bettix, M. E Los Angeles, Cal. 

Bevex Johx L Baton Rouge, La. 

Bishop, Everett L Atlanta, Ga. 

Black, J. H Dallas, Texas 

Bleter, Leo F Elmira, N. Y. 

Blum, Leox L Terre Haute, Ind. 

Bobaxsett, Meter.. ..G alveston, Tex. 

*Boerxee, Fred Drexel Hill, Pa. 

Boettiger, Care Flushing, N. Y". 

Bogex, Emil Olive View, Calif. 

Bohes, S. W Austin, Texas 

Boeix, Zera E..San Francisco, Calif. 
Boxd, Geo. L — Grand Piapids, Mich. 
Eoughtox, T. Harris . .Trenton, N. J. 
Bowdex, Margaret P. H. 

New Orleans, La. 

Bower, Geo. C Ylarcy, N. Y. 

tBRAOEX, Albert H... Houston, Texas 
Bbauxsteix, William P. 

Weehawken, N. J. 
Bb.vt, W. E ...Charlottesville, Va. 
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Breslich, Pattl J. .jMinot, N. Dakota 

Bheuer, I^Iiles J Lincoln, Neb. 

Beiemteb, G. j Washington, D. C. 

Brines, 0. A Detroit, hfich. 

Brodebs, a. C Rochester, Minn. 

Brooks, Henry T.. .New York, N. Y. 

Brosius, WiLni.4M L. . .Detroit, hCch. 
Brown, Clark E.. S anta Barbara, Cal. 
Brown, Cl-aude P... Philadelphia, Pa. 
Brown, Herbert R . . Rochester, N. Y. 

Brown, Lewis W Newark, N. J. 

Brown; Robert Neil. . .Oteen, N. C. 

Brijecken, a. j Pittsburgh, Pa. 

Brujibaegh, a. S Altoona, Pa. 

**Beumpt, E Paris, France 

Bucher, Carl J Philadelphia, Pa. 

Budd, j. W Los Angeles, Cal. 

Bugher, John C Ann Arbor, Mich. 

Bullitt, James B. .Chapel Hill, N. C. 
Burnett, Francis L. . .Boston, Mass. 

Butler, G. S Washington, D.C. 

Butler, Willis P Shreveport, La. 

fBuTTLEs, E. H Burlington, Vt. 

Buxbaum, Edward J.. Jamaica, N. Y. 

Byrnes, Thomas H Durham, N. C. 

Cajigas, Tomas.... W ashington, D. C. 
Caldwell, George T... Dallas, Texas 

Camero, a. R Philadelphia, Pa. 

Carr, J. L San Francisco, Cal. 

Carson, P. C Denver, Colo. 

Case, Lucius W Pomona, Calif. 

Casilli, Arthur R.. .Elizabeth, N. J. 

CASSELiiAN, A. J Camden, N. J. 

Cefalu, Victor Seattle, Wash. 

Chamberlain, Eliz. M. 

Bartlesville, Okla. 

Clark, Harry L Detroit, Mich. 

Clark, J. H Wyncote, Pa. 

Glemmer, j. j Albany, N. Y. 

CocHEu,^. F New York, N. Y. 

Cohen, Frank Quinc 3 ’, Rl. 

Cohen, Morti.mer . . . Pittsburgh, Pa. 

Cole, R. E jMuncie, Ind. 

COLLENBERG, H. T Baltimore, Md. 

Connery, Jos. E New York, N. Y. 

Cope, H. E Detroit, Mich. 

Cornwall, L. H New York, N. Y. 

CoRPER, H. J Denver, Colo. 

Cost.a-Mandry, 0. G Puerto Rico 

Coulter, W. W Houston, Tex. 

Covey, Geo. W Lincoln, Neb. 

Cragg, Richard Rochester, hCnn. 

**Craig, Charles F.New Orleans, La. 

tCRAiG, Helen F Boise, Idaho 

Crawford, B. L Philadelphia, Pa. 

Criscitiello, M Pittsfield, Mass. 

Culbertson, Clyde G. 

Indianapolis, Ind. 
**CuMMiNGS, Hugh S. 

Washington, D. C. 


tCuMMiNS, W.T..San Francisco, Calif. 
CuRPHEY, Theo. j. 

Hempstead, L. I., N. Y. 
Curtis, Stephen H orace . . Troy, N. Y. 

Cutler, 0. I Loma Linda, Cal. 

tDALRYMPLE, SiD C Newton, jMass. 

Dardinski, V Arlington, Va. 

Darlington, C. G. . New York, N. Y. 

tD’ A unoy, R New Orleans, La. 

Da'\tdsohn, Israel. . . Chicago, Illinois 
IDeadman, W. j. 

Hamilton, Ontario, Can. 
Delaney, P. Arthur. . . .Chicago, HI. 

DE Leon, W Philippine Islands 

Derby, Irving M Brooklyn, N. Y. 

deVebr, j. Arnold. O zone Park, N. Y. 

De Wan, Charles H Sayre, Pa. 

Dickelmann, L. E Oshkosh, Wis. 

Diggs, L. W Memphis, Term. 

*Doan, Charles A. . .Columbus, Ohio 

Dobos, Eueric I Denver, Golo. 

**Dodds, E. C London, W. I. 

Dodds, Wemple 

Crawfordsville, Ind. 
*Domanski, Thaddeus j. 

Jersey City, N. J. 

Drake, C. R hEnneapolis, IVEnn. 

**Dukes, Cuthbert 

London, E.C. 1, England 
•♦Dungal, Niels P. 

Reykjavik, Iceland 
Dunlop, Josephine N. .Pueblo, Colo. 
**jDTKE, S. C. . .Wolverhampton, Eng. 
tDYRBNFORTH, LuCIEN Y. 

Jacksonville, Fla. 

Edgar, James D Spokane, Wash. 

Eggston, a. a New York, N. Y. 

Ellis, F. G Shreveport, La. 

Elton, Norman W Buffalo, N. Y. 

‘Englander, C Newark, N. J. 

Enzbr, Norbert Milwaukee, Wis. 

Erickson, Mary J...Thomasville, Ga. 

Erskine, E. B Jamaica, N. Y. 

Evans, Newton Los Angeles, Cal. 

Exton, William G..New York, N. Y. 

Faller, Albert Cincinnati, Ohio 

‘Faught, F. a Philadelphia, Pa. 

Fein, M. J Brooklyn, N. Y. 

Fendrick, EDWARD..East Orange, N. J. 

Fennel, Eric A Honolulu, Hawaii 

Fenton, C. C . . . Morgantown, W. Va. 
Fetterman, Geo. H. . .Mayview, Pa. 
Fidleb, Roswell S... Columbus, Ohio 
Fisher, Jessie W. Middletown, Conn. 

tFooRD, Alvin G Pasadena, Calif. 

Ford, John L Green Bay, Wis. 

tFosKETT, H. H Portland, Oregon 

Fowler, Kenneth Dayton, Ohio 

Fox. Herbert Philadelphia, Pa. 

Freeman, Wm Worcester, Mass. 
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FHESHiiAK, A. W Denver, Colorado 

Funk, Eewin D.. .Pi,eading, Fa. 

Gauble, W, G., jR....Ba 3 ’' City, jNIich. 
Gabber, C. Z. . New York City, N. Y. 

Gardner, Stedda M Chicago, Dl. 

Gasfar, I. A. Rochester, N. Y. 

GERiiAN, Wsr. M . . . . . . Cincinnati, Ohio 

^Gettder, a. 0 New York, N. Y. 

Gilbert, Ruth .Albany, N. Y. 

Giordano, A. S.. South Bend, Ind. 

Glenn, Robert A Oakland, Calif. 

Glidden, H. S Tewksbup*, Mass. 

Gobheing, Carl. . .Steubenville, Ohio 

Goforth, John L Dallas, Texas 

Goldberg, S. A.. Newark, New Jersey 

Goldblatt, H... Cleveland, Ohio 

Gordon, Harold Louisville, Ky. 

Gould, S. E Eloise, hlich. 

tGRAHAii, G. S Birmingham, Ala. 

Graves, Kenneth D . , .Roanoke, Va. 

Grat, John W Newark, N. J. 

Grat, J. R. T., Jr Chester, Pa. 

Grill, J. C Milwaukee, Wis. 

*Groat, Wm. a S3Tacuse, N. Y. 

Guttman, PaulH. .Sacramento, Cal. 
Haden, Russell L. . .Cleveland, Ohio 
Hagebusch, Omer E. . .St. Louis, Mo. 
Hala, William W. 

Long Island Citj’’, N. Y. 

Halbach, R. M Toms River, N. J. 

*BLvmilton, Joseph F. 

Memphis, Term. 
Hasimack, Rot W. .Los Angeles, Calif. 

Hammel, Seth A Topeka, Kans. 

Hanan, E. B. Bolivar, Mo. 

Hartman, Frans W..,. Detroit, Alich. 

Hartman, Geo. O Sharon, Pa. 

Hastings, Louis P... Hartford, Conn. 
Hatha WAT, Burr M. .Mansfield, Ohio. 

Hauser, G. H New Orleans, La. 

Hebert, Louis A... Lake Charles, La. 

Heck, Frank J Rochester, Minn. 

Hecker, F. a Ottumvm, Iowa 

**Hektoen, L Washington, D. C. 

Hellrhg, C. ,A Wichita, Kans. 

HELiiBOLD, Theo. R . .Pittsburgh, Pa. 
fHELWiG, F. C . . . . .Kansas Citj', Mo. 
Henderson, R. C. 

Bronx, New York City 
Henthorne, John C. . .Jackson, Aliss. 
HeBTZOG, ArilBROSE J. 

Eau Claire, Wis. 

Herzberg, M.. . Cincirmati, Ohio 

*Hess, Charles L. . .Bay City, Mich. 

Hill, Lewis R LaGrange, Rlinois 

Hillkowitz, Philip.:.. D enver, Colo. 
Hillm.\n, Oliver S. .New York, N. Y. 
Hinton, Wm. A — ....Boston, Mass. 

tHirsch, Edwin F.... Chicago, 111. 

Hobbs, Robert E . . . .Shenandoah Pa. 


fHoDGES, F. C.... Huntington, W. Va. 
Hollingsworth, I. Pemberton P. 

West Chester, Pa. 
**Horder, Sir Thomas. .L ondon, Eng. 
Hospers, Cornelius A . . Chicago, 111. 

Howard, Lee Savannah, Ga. 

Howapj), Stact C . . Ann Arbor, ADch. 
Howell, BIatharine M.. Chicago, HI. 

Hudson, AIarg. G Tulsa, Okla. 

Hull, Watne M. 

Oklahoma City, Okla. 

Hulset, S- H Forth Worth, Texas 

Huaipheet, a. a . . Battle Creek AHch. 

fHuNT, Henrt F Danville, Pa. 

Hunter, Frank P Lafaj'ette, Ind. 

fHuNTER, Oscar B. .Washington, D. C. 

Htland, C. M Los Angeles, Calif. 

IcAZA, Ernesto Panama 

Republic of Panama 

Ikeda, Kano St. Paul, Alinu. 

Inman, J. Headen. . .Bakersfield, Cal. 

Ives, George St. Louis, AIo. 

Jackson, J. Warren Austin, Texas 

Jacobs, Wm. F Buffalo, N. Y. 

Jaisohn, Philip Media, Pa. 

Jamieson, H. M..Quorn, Leics, England 

Janjigian, R. R Forty Fort, Pa. 

Jensen, Cltde R. . . . . .Seattle, Wash. 

Jeter, H. G Oklahoma City, Okla. 

Johnson, A. A, . . Council Bluffs, Iowa 

tJoHNSON, F. B Charleston, S. C. 

Johnson, Y. M. 

West Palm Beach, Pla. 

Jones, M. L Lenexa, Kansas 

Jones, W. C Fairfield, Ala. 

JoTCE, F. W Pittsburgh, Pa. 

tJuDD, Chas. C. W Baltimore, Md. 

Kapl.an, Herman B. 

Union City, N. J. 

Kasper, Joseph A Detroit, IVIich. 

Kastler, Fr-\nz Rutherford, N. J. 

Kastlin, George J. . .Pittsburgh, Pa. 

Katz, Samuel D St. Louis, Mo. 

ILaump, Donald H..De3 Aloines, Iowa 

Keasbet, Louisa E Lancaster, Pa. 

Keiller, Violet H.. .Houston, Texas 
Keiltt, Robert A.. Washington, D. C. 
Keller, Wilbur F. 

Oklahoma City, Okla. 
Kellt, Frank L. 

Jackson Heights, L. I., N. Y. 

Kellt, Wm. E Middletown, N. Y. 

Kemp, H.ardt A Dallas, Texas 

Kendall, R. E Hartford, Conn. 

Kennedt, P. j.. Landsdowne, Pa. 

Keenohan, j. W Rochester, Alinn. 

Kerr, Russell W. .Kansas City, Mo. 

Iaestel, John L Waterloo, Iowa 

Kilburt, M. j Little Rock, Ark. 

Kilduffe, R. a. ..Atlantic City, N. J. 
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liiLMAN, Joseph E — Wingdale, N. Y. 

Kim, Gat B Paterson, N. J. 

KiTZMiiiLEB, K. V Cincinnati, Ohio 

Klempeheb, Pato. . New York, N. Y. 

Keene, Chas. L St. Louis, Mo. 

Kline, Benjamin S... Cleveland, Ohio 

Klegh, Geobge F Atlanta, Ga. 

Kolmeb, John A. . .Bala-Cynwyd, Pa. 

Konwaler, B. E Pueblo, Colo. 

Konzelmann, F. W.. Philadelphia, Pa. 
Kobitschoneb, Robert 

Kansas City, Mo. 

Koskt, Alfred A. 

Santa Monica, Cal. 

Kotz, Adam L Easton, Pa. 

Kbacke, Rot R Emory Univ., Ga. 

Kramer, G. B Youngstown, Ohio 

Keshneb, Alexander . Rahway, N. J. 
IKvitbud, Gilbert. . .St. Paul, Minn. 
ILamb, Frederick H. 

Davenport, Iowa 
Lanford, John A. . .New Orleans, La. 

Larimore, L. D New York, N. Y. 

tLARsoN, Leonard W.. Bismarck, N. D. 
tLATTiMOHE, John L.. .Topeka, Kans. 

Lawrence, H. J Portland, Oregon 

Lawson, E. H New Orleans, La. 

Leadingham, R. S Atlantic, Ga. 

Leake, N. E Memphis, Tenn. 

Le.arner, Aaron Cmcago, 111. 

Leart, 0. C Jamaica Plain, Mass. 

Lebowich, Joseph 

Saratoga Springs, N. Y. 
Lederer, a... J efiferson Barracks, Mo. 

tLEE, D. C Hot Springs, Ark. 

Leffler, Harrison H. 

Washington, D. C. 

Leichliter, j. W Cincinnati, Ohio 

Lennon, Herschel C. . .Glenside, Pa. 

Levine, Victor Chicago, HI. 

Le\hnson, S. a Chicago, III. 

Lewis, Seaborn, J..Beauihont, Texas 

Lewis, W. B Battle Creek, Mich. 

Light, Frederick W., Jr. 

Springheld, HI. 

fLiNDBERG, A. L Tucson, Ariz. 

Lindsat, j. W Washington, D. C. 

Lindsat, S.AiiUEL T.. Rochester, N. Y. 
tLippiNcOTT, Leon S.Vicksburg, hliss. 

’Little, C. C Bar Harbor, hlaine 

Loder, Margaret M. 

Port Chester, New York 

Lohr, Oliver W Saginaw, Mich. 

Loud, N. W New Britain, Conn. 

Love, John W. P. 

Johnson City, N. Y. 

Lowt, 0 Newark, N. J. 

•Lueders, C. W Philadelphia, Pa. 

Lufkin, N. H ... .Minneapolis, Minn. 
Lund, Herbert Uniontown, Pa. 


Lunet, F. W London, Canada 

Ltnch, F. B., Jr Philadelphia, Pa. 

Ltnch, Kenneth M. . Charleston, S C. 

Lton, M. W South Bend, Ind. 

MacCartt, Wm. C . . Rochester, Minn. 
Mackeen, R. H. 

St. John, New Brunswick, Canada 

MacNeal, W. j New York, N- Y. 

Magath, Thomas B... Rochester, Minn. 

Magnusson, G. a Seattle, Wash. 

Maher, Aldea New Orleans, La. 

Maldeis, Howard J... Baltimore, Md. 

Maner, G. D Los Angeles, Calif. 

IManlo-ve, C. H Portland, Ore. 

Manning, Ernest T Omaha, Nebr. 

Markowitz, B Bloomington, 111. 

Marr, Wm. L Galveston, Tex. 

Marten, M. Edward . Brooklyn, N. Y. 

’Martin, Walter B Norfolk, Va. 

Martland, H. S Newark, N. J. 

AIaslon, Morris. . .Glens Falls, N. Y. 
Mathews, William R. 

Shreveport, La. 

Matthews, A. R. K. 

Parkersburg, W. Va. 

Matz, Philip B Washington, D. C. 

thiAXWELL, E. S Lexington, Ky. 

AIathew, j. M Greenburg, Pa. 

Matnard, C. W Pueblo, Colo. 

McCants, j. M Chelsea, Mass. 

McClosket, Bernard. Johnstown, Pa. 
McColl, Charles R. .Tacoma, Wash. 
»*McCot, G. W.. . .Washington, D. C. 
McCreart, Thomas W...Monaca, Pa. 

McCullough, K Valhalla, N. Y. 

McCurdt, Thomas Omaha, Neb. 

hIcDoNALD, John R. 

Rochester, Minn. 
’’McFarland, Joseph 

Mt. Airy, Philadelphia, Pa. 
McIntosh, John A. . .Memphis, Tenn. 

’McLeod, K. W. A Detroit, Mich. 

McNamara, F. P Dubuque, Iowa 

McNaught, James B. 

San Francisco, Cal. 
Melnick, Perry J. . .Decatur, Illinois 

Menlowe, P. M McKeesport, Pa. 

FIehanze, David R. 

Germantown, Philadelphia, Pa. 
hlEP.KERT, G. L . . .h'linneapolis, Minn. 

Mermod, Camille Oakland, Cal. 

AIestre, Ricardo Atlanta, Ga. 

Meter, Leo M Brooklyn, N. Y. 

Meters, W. A Cache, Okla. 

Michael, Paul Oakland, Cal. 

Miller, John K Albany, N. Y. 

tMiLLER, R. E Hanover, N. H. 

jNIills, H. P Phoenix, Ariz. 

Mills, Herbert R Tampa, Fla. 
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IMiloslatich, E. L. 

Agram, Jugoslavia 

SIiLSTEAD, L. C . - Allentown, Pa. 

AIixibb, Carij L. . .East Orange, N. J. 

Moitbieb, W ..BrobTdjii, N. Y. 

MoxTGOiiEBY, Lale G,. .Muncie, Ind. 

Moody, W. B Omaha, Nebr. 

IklooRE, Gebtbude Oakland, Calif. 

Moore, J. J.. Chicago, HI. 

Moohe, JoHS ^I. . .San Antonio, Texas 

IiiIoBArr, C. S Omaha, Neb. 

Mobak, W. G ..Arlington, Mass. 

Morgan', Haboed W. 

Mason City, Iowa 

IMoebell, Abch H Augusta, Ga. 

Morrison-, ^lATJBicE..Brooklj'n, N. Y. 

Morse, Plink F Detroit, Michigan 

Moss, Eioia S. New Orleans, La. 

tMoss, Thomas C Memphis, Tenn. 

Mosteleeb, Ralph . .Atlanta, Ga. 

IMotee, Ray P Pittsburgh, Pa. 

]^I-0eeeer, E. T. 

North Tonawanda, N. Y. 
tMugeage, E. R..... .. .Denver, Colo. 

Myebs, j. T New York, N. Y. 

Myees, R. E.... Oklahoma City, Okla. 
**Naegeet, Otto. .Z urich, Switzerland 

Naidh, V. R London, England 

Nabe, Fred C Kansas City, Mo. 

Na-ghetm, Herbert S Tulsa, Okla. 

Neae, M. Pinson Columbia, Mo. 

Needles, R. J Detroit, Mich. 

Neely, J. M Lincoln, Neb. 

tNelson, I. A Tulsa, Okla. 

Neuman, Lester.. W ashington, D. C. 

Nickel, A. C Bluffton, Ind. 

tNiCKsON, D, H Seattle, Wash. 

Noble, John F St. Paul, Alinn. 

Norris, Jack C Atlanta, Ga. 

Nowakovsky, S. T Chicago, HI. 

Oesteblin, Ernst J. Springfield, Ohio 
Ogden, AIichael A. 

New Orleans, La. 

iOgilvie, Orin a. 

Salt Lake City, Utah 

Osgood, Edwin E Portland, Ore. 

tOwEN, Clarence I Detroit, Mich. 

Owen, May... Fort Worth, Texas 

Owen, Robert G. Detroit, Alich, 

Paih-attp, Rudolf M. 

New York, N. Y. 
Parker, F. P. .Emory University, Ga. 

Parkhill, E. M Rochester, 3.1inn. 

xParsons, L...;. Reno, Nev. 

P-ATTERSON, James N. 

Jacksonville, Fla. 

Patton, Frank R Spokane, Wash. 

Patton, M. M .Spokane, Wash. 

Pa-dl, John D. .. Philadelphia, Pa. 


Payne, C. Allen 

Grand Rapids, Mich. 
Peckham, a. L... Poughkeepsie, N. Y. 

Penke, I^Iadewne Corona, N. Y. 

Pessin, Samuel B Aladison, Wis. 

fPETERSON, R. F Butte, Montana 

Pickard, Rawson J. .San Diego, Calif. 

Plowden, H. H Columbia, S. C. 

Poling, R. B Youngstown, Ohio 

Pons, Carlos A..Asbury, Park, N. J. 

PoRTUONDO, B. C St. Louis, Mo. 

Pottengeb, j. E Monrovia, Calif. 

Potter, F, C Akron, Ohio 

Powell, W. N Rochester, Minn. 

Pracher, John Monroe, La. 

Pratt, Orlyn B Los Angeles, Cal. 

Prentice, H. R Kalamazoo, Mch. 

Pribram, E. A Chicago, HI. 

Priestman, Gordon L. I., N. Y. 

PuLFORD, D. S Sacramento, Calif. 

PuscH, Lewis C York, Pa. 

Queen, Frank B Chicago, HI. 

*Rabson, S. Milton 

New York, N. Y, 

Ramsey, Thomas L Toledo, Ohio 

Rathmell, Thomas K. 

Norristown, Pa. 

Ray, Henry M Pittsburgh, Pa. 

fREiMANN, S. P Philadelphia, Pa. 

Reiners, Chas. R.... Huntingdon, Pa. 
IReinhart, Harry L.Columbus, Ohio 

tRHAMY, B. W Fort Wayne, Ind. 

Rice, E. C., Jr Washington, D. C. 

Richardson, R... . . .Philadelphia, Pa. 

♦Richter, M. N New York, N. Y. 

Rigby, Hallie C. .Spartanburg, S. C. 

Robinson, J. E Tenmle, Texas 

Roberts, John R St. Uiuis, Mo. 

Robertson, H. E. . .Rochester, Alinn. 

Robertson, T. D Portland, Ore. 

Roche, Mary E Norfolk, Va. 

Roderick, C. E... Battle Creek, Mch. 

Rodger, J. Y Lowell, Mass. 

Rogers, Helen B. 

Hopkinsville, Ky. 
Rohdenbubg, G. L. -New York, N. Y. 
Rosedale, Raymond S. 

St. Louis, Mo. 

Rosenow, E. C Rochester, Minn. 

Rosenthal, N New York, N. Y. 

Roth, Joseph F Wilkes Barre, Pa. 

Roth, Paul Battle Creek, Mich. 

Rothrock, H. A., Jr. . Bethlehem, Pa. 
Royce, Clayton E .Jacksonville, Fla. 
Rubenstone, A. I.. Philadelphia, Pa. 

Rubnitz, a. S Omaha, Nebr, 

Ruediger, E. H San Diego, Calif. 

Russum, Beniamin C... Omaha, Nebr. 
Ryder, C. T .Colorado Springs, Colo. 
Saccone, Andrea. . .New York, N. Y. 
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tSx. Geohge, a. V. .New York, N. Y. 

Saotohd, a. H Rochester, jMinn. 

Saphie, Otto Chicago, 111. 

Sapptngton, S. W Bryn Mawr, Pa. 

Sate, E. B Spartanburg, S. C. 

Sayloe, E. L Akron, Ohio 

ScHADE, A. H Toledo, Ohio 

ScHADT, Geo. L Springfield, hlass. 

Sch-attenbeeg, Heebeet J. 

New Orleans, La. 
*ScHEEAGO, M Lexington, Ky. 

ScHLEiFSTEiN, J. I Alban3-, N. Y. 

Schmitt, Paul G. F Chicago, 111. 

ScHMiTTOU, L. V Memphis, Tenn. 

ScHUMz, Edwin W. 

Stanford University, Cal. 
SCULLAED, GaEDNEE 

^Yatertown, N. Y. 

Seelman, John J Milwaukee, Wis. 

Seemann, W. H New Orleans, La. 

Selingee, Maueice A. 

Washing’ton, D. C. 

Sellees, Thomas F Atlanta, Ga. 

Sees AM, Etta B Terre Haute, Ind. 

Shackfoed, B. C . . Long Beach, Calif. 
Shafee, Rudolph J. . .Corning, N. Y. 

*Shaep, E. A Detroit, Mich. 

Shaw, F. W Richmond, Virginia 

Shawekee, Max Dover, Ohio 

‘‘Sheaed, Chaeles. .R ochester, Minn. 

Sheppe, Wm. M Wheeling, W. Va. 

Shilling, E. R Columbus, Ohio 

Shimee, Will Indianapolis. Ind. 

Shieet, R. W Yakima, Wash. 

Shibmee, Emilie C...Brooklj'n, N. Y. 

SicKEL, Geoege B Chester, Pa. 

SnmiPHANT, Wm. M. 

Pearl Harbor, T. H. 

SiLVEEMAN, I. J New York, N. Y. 

Simpson, John C Norristown, Pa. 

Simpson, Walteb M Daj^ton, Ohio 

SiNCLAiB, M. W Bluefield, W. Va. 

Smith, Esmonde B. . .Brooklyn, N. Y. 

Smith, L. W Philadelphia, Pa. 

SoLOFF, L. A Philadelphia, Pa. 

**SoNDEEN, Feed E.New York, N. Y. 
Spaeth, Wm. L. C. .Philadelphia, Pa. 

Spitz, Heeman Nashville, Tenn. 

Stangl, Feed H St. Cloud, Minn. 

St.aeet, A. C Sioux City, Iowa 

Steen, H. ai Buffalo, N. Y. 

Steinbeeg, Beenhaed. . . T oledo, Ohio 
Stewaet, C. Wilbue. .Baltimore, Md. 

Stewaet, Henet Gettysburg, Pa. 

Stiee, Robt. F. E Spokane, Wash. 

STILLM.AN, Ralph G.. N ew York, N. Y. 
**Stitt, Edw. R.. .Washington, D. C. 

Stone, Mueeat C Springfield, Mo. 

Stout, B. F San Antonio, Texas 


Stout, Sidney E...Fort Worth, Texas 

Stovall, W. D Madison, Wis. 

Stowe, W. P Chattahoochee, Fla. 

Steaus, Reuben Cleveland, Ohio 

Steong, Kenneth Albany, N. Y. 

Stbumia, Max M. . . .Bryn Mawr, Pa. 
Steutton, W. R.... Orangeburg, N. Y. 
SuMBELiN, Haeold S. .San Diego, Calif. 

Swan, Maey H Chicago, 111. 

Sweany, Heney C Chicago, Rl. 

Taub, Jacob Bronx, N. Y. 

Tayloe, Feances D. .Philipsburg, Pa. 

Teeeell, T. C Fort Worth, Texas 

Teeey, Benj. T Tacoma, Wash. 

Thalhimee,William. .New York, N.Y. 

fTHABiNGEE, E. L Milwaukee, Wis. 

Thatchee, Wilbue C. 

Fort Dodge, Iowa 
IThomas, W. S. Clifton Springs, N. Y. 

Thompson, H. A San Diego, Calif. 

Thompson, H. E Bangor, Me. 

Thompson, R. M. . .Washington, D. C. 
Thoenton, H. C. Indianapolis, Indiana 
Thoesness, Edwin T... Denver, Colo. 

Thubston, Eeic W Chicago, Rl. 

Todd, D. A San Antonio, Tex. 

tToDD, Lestee C Charlotte, N. C. 

tToLLMAN, James P Omaha, Neb. 

Townsend, Eleanoe W. 

Charleston, S, C. 

Thimble, Wm. K Kansas City, Mo. 

Teipoli, Caelo j. . .New Orleans, La. 
Trumpee, Abeaham 

Montgomery, Alabama 

*Turlet, Louis A Norman, Okla. 

Tuenee, Geo El Paso, Texas 

Ulhich, Helmuth Boston, Mass. 

Van Hecke, Lbandee J. 

Milwaukee, Wis. 

Van Hoen, H. H Harrisburg, Pa. 

Vaughan, S. L Buffalo, N. Y. 

Vaughan, Waeeen T..Riclimond, Va. 
Venable, D. R. .Wichita Falls, Texas 

VoLLMEE, Maud J Moline, Illinois 

‘Vondeblehb, R. a. 

Washington, D. C. 
*VoN DEE Leith, John F. 

Jersey City, N. J. 

VON Haam, E Columbus, Ohio 

Walker, Thos. F. . .Great Falls, Mont. 

Wall, Wm. A Cortland, N. Y. 

Walters, Albert R. 

Sherbrooke, Quebec, Can. 
tWAEREN, Moetimer. . .Portland, Me. 
Warwick, Margaret 

Buffalo, New' York 
*Watkins, Charles H. 

Rochester, Minn. 
Weeter, Haeey M Louisville, Ky. 
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Wep^gabt, Jtri<rcs S. 

Des Moines, lows. 
Weiss, Chakles. -San Francisco, Cal. 
Welebhock, W, L. a . Rochester, Minn. 

Weees, Ahthttr H Duluth, Minn, 

WeivKek, John J Alienteivn, Pa. 

Wexxee, Thomas J.. Wilkes Barre, Pa. 

Wescott, a. M Newburgh, N. Y. 

White, E. T — Green^nlle, Miss. 

Whitmobe, E. R.. .Washington, D. C. 
WiENEE, ALEXA:NrDER S. 

Brooklyn, N. Y. 
WiLEETTS, Ernest W. .Pittsburgh, Pa. 
WiLEiroKD, Herman B. 

Beaumont, Texas 
**WiLSON, L. B. Rochester, Minnesota 

Wilson, W. Henry L .Joliet, 111. 

Wise, I. Milton Ivlobile, Ala. 


WoLLENWEBEE, H. L. .Baltimore, Md. 

Wright, Aethuh W Albany, N. Y. 

Wurtz, John G Pittsburgh, Pa. 

*Wtani>t, Miss Helen.. Omaha, Nebr. 

*Yagle, E, M Detroit, Alich. 

fYAGuPA, Asher Newark, N. J, 

YAEDTJinAN, ErIKOR Y. 

Pittsburgh, Pa. 
Yoemans, CoheenP.. .Miami, Florida 

Youmans, Iva C ..Miami, Fla. 

Yotfng, AnnaM Cleveland, Ohio 

Zbinden, Theodore Toledo, Ohio 

Ziegler, E. E Boston, Maas. 

ZlLLESSEN, F. O. 

Easton, Pennsylvania 
tZuCKEEMAN, S. S. 

Cheyenne, Wyoming 


Appointed CoiGUTiEES, 1939 


Committee on Local Arrangements 

Dr. George Ives, Chairman 
Dr. 0. E. Hagebusch 
Dr. C. L. Klenk 
Dr. J. R. Roberts 
Dr. B. C. Portuondo 

Committee on Twnor Registry and 
Seminar 

Dr. I. Davidsohn, Chairman 
Dr, S. P. Reimann 
Dr. Lall G. Montgomery 
Dr. P. H. Lamb 

Program Committee 

Dr. A. S. Giordano, Chairman 
Dr. R. Haden 
Dr. F. B. Queen 
. Dr. F. Konzelmann 

Committee on Necrology 

Dr. S. E. Gould, Chairman 
Dr. L. D. Larimore 
Dr. M. Herzberg 

Committee on Necropsies 

Dr. J. O. Henthome, CAairman 
Dr. 0. Saphir 
Dr. C. A. HeUwig 


Puhlicity Committee 

Dr. M. P. Neal, Chairman 
Dr, E. Bogen 
Dr. R. A. Kilduffe 

Committee on Public Relations 

Dr. 0. W. Lohr, Chairman 
Dr. S. H. Curtis 
Dr. C. W. Majmard 
Dr. 0. B. Hunter 

Committee on Investigation of Owner- 
ship of Surgical and Autopsy 
Tissue Specimens 

Dr. E. R. Mugrage, Chaimnan 
Dr. T. J. Curphey 
Dr. J. J, Moore 

Committee on Scroll for Meritorious 
Work 

Dr. H. C. Sweany, Chairman 
Dr. A. S. Giordano 
Dr. W. M. Simpson 

General Research Committee 

Dr, A. M. Young, Chairman 
Dr. Frank Hartman 
Dr, R. C. Beck 
Dr. E. von Haam 
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Chemislry Division 

Dr. M. Bodansky 
Dr. A. 0. Gettler 

Hormone Division 

Dr. H. L. Reinhart 
Dr. R. Haden 
Dr. H. F. Hunt 


Serology Division 
Dr. B. S. Kline 

Hematology Division 

Dr, F. J. Heck 
Dr. C. A. Doan 
Dr. R. R. Kracke 


Bacteriology Division 

Dr. W. D. StovaU 
Dr. F. W. Shaw 
Dr. H. A. Kemp 


Commiitee on Scientific and Commercial 
Exhibits 

To be selected 
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